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Preface 


The need for a seasonal adjustment method that would produce more accurate current es- 
timates ot seasonally adjusted data has been long recognized by Statistics Canada and other central 
statistical agencies. 


As far back as 1973, Dr. Estela Bee Dagum, then head of the Seasonal Adjustment Methods 
Unit, initiated research to remedy a serious weakness of the officially accepted U.S. Census Pro- 
gram, Method II-X-11 Variant, developed by Julius Shiskin, Allan H. Young and John C. Musgrave 
in 1967. The recalculation of seasonal factors when current data were added to a series often 
produced large changes in the seasonal factors, even for observations several years back from the 
current period. This did not seem reasonable. The “possibility of such changes meant that the 
seasonal factors used could be considered final only after many years of data had been added to 
the series. . . 


By 1974, Dr. Dagum had successfully achieved'a major theoretical breakthrough which enabled 
her to subsequently develop what she called the X-11-ARIMA method of seasonal adjustment. 
This method basically consists of extending the unadjusted series with one or two years of extra- 
polated values from ARIMA (Auto-regressive Integrated Moving Average) models of the Box and 
Jenkins type fitted to the series, and then seasonally adjusting the extended series with the X-11 
program. The combination of the ARIMA modelling and extrapolation with the moving averages 
of the X-11 reduces significantly the size of the revisions to the forecast and current seasonal 
factors. For the majority of the economic time series, the seasonally adjusted data can now be 
considered final after two years rather than three years of revision. These two main properties of 
the X-11-ARIMA have been proved theoretically and are corroborated empirically by a large 
number of series. 


The X-11-ARIMA method was officially adopted by Statistics Canada in January 1975 for 
the seasonal adjustment of the main Labour Force series and other economic indicators. The 
procedure was then applied by separately running two different computer programs: first, the 
ARIMA program which generated the projected values from a model already identified by the 
user; and second, the X-11 which produced the seasonally adjusted series from the original unad- 
justed series extended by one or two years of extrapolated values. 


As more experimentation was carried out with ARIMA modelling, it was found that a small 
number of models fitted and extrapolated satisfactorily the values of a large number of series. 
This fact and the increasing demand for the method in Canada and other countries, led to the 
development of the new automated version of the X-11-ARIMA which combines two programs 
into one. This version of Statistics Canada X-11-ARIMA automtically selects the ARIMA model 
used in the extrapolation phase from a set of three models, according to given guidelines of ac- 
ceptance. There is also an option for those users who would prefer to submit their own model. 
The program includes new graphs and tables and a set of statistics to assess the quality of the 
seasonally adjusted data. 


This publication is divided into three main chapters. Chapter I discusses the foundations of the 
method and gives a detailed description of the new options. Chapter II deals with the composition 
of various seasonally adjusted series and introduces some tests to analyze the smoothness of the 
composite. The composition can be made by summation, subtraction, multiplication and division. 
Chapter III is the user’s manual of the computer program to seasonally adjust time series and to 
perform the composition of several seasonally adjusted series. 


The following persons of the Seasonal Adjustment and Time Series Staff provided valuable 
technical and computer assistance to Dr. Dagum for the preparation of this automated version 
of X-11-ARIMA: Guy Huot, John Lothian, Marietta Morry, John Higginson, Pierre-A. Cholette, 


Stephen Tamasi, Alfred Papineau and Kim Chiu. Special acknowledgement is made to Bernard 
Altschuler, U.S. Bureau of Labor Statistics, for his important computer support at the final 
stage, particularly for the composition of various seasonally adjusted series. 


VV te vu 


PETER G. KIRKHAM, 
Chief Statistician of Canada. 
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Chapter | 


FOUNDATIONS OF THE X-11-ARIMA 
SEASONAL ADJUSTMENT METHOD 


Section 1. Introduction 


The majority of the seasonal adjustment methods so 
far developed are based on univariate time series models. 
They are selected mainly for their simplicity and can be 
applied without specialized knowledge in a subject 
matter field. 


A few attempts have been made to estimate seasonals 
based on causal explanations but none of them reached 
further than the experimental stage. Mendershausen 
(1939), for instance, tried to regress the seasonal for 
each month on a set of exogeneous variables (meteoro- 
logical and social variates) in order to build an explana- 
tory model for seasonality but his empirical results 
were inconclusive. 


Univariate time series methods of seasonal adjustment 
try to estimate the generating mechanism of the observa- 
tions under the simple assumption that the series is 
composed of a systematic part which is a well determined 
function of time, and a random part which obeys a 
probability law (Anderson, 1971; Dagum, 1974). The 
random element is assumed to be identically distributed 
with constant mean, constant variance and zero auto- 
correlation. The feasibility of this decomposition was 
proven in a famous theorem by Herman Wold in 1938. 


The methods of estimation of the components of a 
time series can be grouped into two broad categories 
(Dagum, 1978.b and 1979.b): 


regression methods; and 


moving average techniques, also called linear smoothing 
procedures. 


The regression methods assume that the seasonals and 
the other systematic components, trend and cycle, are 
deterministic functions over the entire span of the 
series. 


The methods based on moving averages or linear 
smoothing filters assume that, although the time series 
components are smooth functions of time, they cannot 
be closely approximated by simple functions over the 
entire range of time under consideration. The assump- 
tions implicit in the moving average procedures are that 
the trend, cycle and seasonals are stochastic and not 
deterministic. 


The majority of the seasonal adjustment methods 
officially adopted by statistical agencies belong to the 
category of moving average techniques. They include: 
the U.S. Bureau of the Census Method II-X-11 variant; 
the BLS seasonal factor method; the Burman Method 
of the Bank of England; the Berlin Method, ASA II; 
the method of the Statistical Office of the European 
Economic Communities of Brussels; and the method of 
the Dutch Central Planning Bureau. These methods 
have often been criticized because they lack an explicit 
model concerning the decomposition of the original 
series and because their estimates for the observations 
of the most recent years do not have the same degree 
of reliability as compared to those of central observa- 
tions (Kuiper, 1976 and Dagum, 1976.b). 


The lack of an explicit model applies to the whole 
range of the series. Moving average procedures do make 
assumptions concerning the time series components, but 
the assumptions are valid only within the span of the set 
of weights of the moving average. 


The second limitation is inherent in all linear smooth- 
ing procedures since the first and last observations can- 
not be smoothed with the same set of symmetric weights 
applied to central observations. Because of this, the 
estimates for current observations must be revised as 
more data is added to the original series. Frequent 
revisions, however, confuse the users of seasonally 
adjusted data, particularly if the revisions are relatively 
large or if they introduce changes in the direction of 
the general movement of the adjusted series. In fact, 
faced with the problem of controlling the level of the 
economic activity, policy makers will hardly base their 
decisions on seasonally adjusted data that are subject 
to significant revisions whenever new information is 
available. 


The Statistics Canada X-11-ARIMA, as developed by 
Dagum (1975, and 1978.c) does not share the two 
common constraints of moving average procedures. It 
offers an ARIMA model for the series and minimizes the 
revision of the seasonals in mean square error. 


The X-11-ARIMA basically consists of: 


Modelling the original series by integrated autoregressive 
moving average processes (ARIMA models) of the Box 
and Jenkins (1970) types. 


Extrapolating one year of unadjusted data at each end 
of the series from ARIMA models that fit and project 
well the original series. This operation, called “fore- 
casting” and backcasting” is designed to extend the 
observed series at both ends. 


Seasonally adjusting the extended (original) series with 
various moving averages of Method IJI-X-11 variant as 
developed by Shiskin, Young and Musgrave (1967). 
In addition, the user now has the option of applying 
a centred 24-term filter to replace the centred 12-term 
moving average for the preliminary estimation of the 
trend-cycle. This new filter gives better results for 
series strongly affected by short cycles (less than three 
years) or sudden changes in trend. 


The ARIMA part incorporated into the X-11 program 
plays a very important role in the estimation of seasonal 
factor forecasts and concurrent seasonal factors when 
seasonality is moving rapidly in a stochastic manner, a 
phenomenon often found in key economic indicators 
(Dagum, 1978.a). Since the series are extended with 
extra data, the filters applied by the X-11 to seasonally 
adjust current observations and to generate the seasonal 
forecasts are closer to the filters used for central observa- 
tions. Consequently, the degree of reliability of the ex- 
tended series for current estimates is greater than that of 
the unextended, and the magnitude of the revisions is 
significantly reduced. Similar conclusions were obtained 
from comparisons made with other seasonal adjustment 
methods based on moving averages (Kuiper, 1976). 


Generally, a reduction of about 30% in the bias and 
of 20% in the absolute values of the total error in the 
seasonal factor forecasts for the 12 months (four 
quarters) has been found for Canadian and American 
series (Kuiper, 1976; Farley and Zeller, 1976; and 
Dagum, 1978.b). The percentage reduction for those 
months (quarters) corresponding to peaks and troughs 
is larger than the average for the whole year. 


Pierce (1978) shows that the ARIMA extrapolation 
makes the X-11-ARIMA a minimum mean square 
error seasonal adjustment method and that, in fact, this 
type of extrapolation would minimize the revisions of 
any moving average seasonal adjustment procedure in 
the mean square error sense. Similar conclusions are 
obtained by Geweke (1978) who extrapolates the 
future values of the series using the spectrum and one 
ARIMA model. 


For series with rather stable seasonality, a significant . 


improvement can be obtained when the trend-cycle is 
growing fast or the last year of data is one with a turning 
point. The final weights of X-11-ARIMA to estimate the 
trend-cycle are a combination of the symmetric Hender- 
son weights and the asymmetric weights of the ARIMA 
model used for the extrapolated data. Since these final 
weights change with the ARIMA model fitted to the 
series, they reflect the most recent movement of the 
series and, as a result, seldom miss a turning point. 
Better estimates of the seasonal-irregular ratios (dif- 


ferences) are obtained which then are averaged to pro- 
duce stable seasonals. 


From the viewpoint of seasonal adjustment, another 
important advantage of X-11-ARIMA is that it offers 
a statistical model for the whole range of the series. 
The existence of a model that fits the data well ful- 
fills the basic underlying principle of seasonal adjust- 
ment, namely, that the series is decomposable. If a 
series does not lend itself to the identification of an 
ARIMA model (here considering all AR, MA and ARMA 
as subclasses) which simply describes the general structure 
of the series in function of past values and lagged 
random disturbances, any further decomposition into 
trend, cycle, and seasonals becomes dubious. In fact, 
the lack of fit by an ARIMA model indicates that the 
series is practically a purely random process, or that it 
is so much contaminated by the irregulars that its 
systematic movement is unidentifiable. 


The X-11-ARIMA generates extrapolated values of 
the raw data such that the one lead projected value has a 
minimum mean square error and thus can be used as a 
benchmark for preliminary figures. This is particularly 
useful to producers of raw data obtained from in- 
complete returns, as is often the case with series that 
are flows. 


Section 2. ARIMA Models and Extrapolation 


A fundamental step in the improvement of the sea- 
sonal adjustment by the X-11 program (equally appli- 
cable to any seasonal adjustment method based on 
moving averages) is to decide what kind of extrapolation 
method should be used to extend the original series. 
For the X-11-ARIMA, the selection was made according 
to the following requirements (Dagum, 1978.b): 


The extrapolation method must belong to the “sim- 
plest” class in terms of its description of the real world. 
No explanatory variables must be involved, the series 
should be described simply by its past values and lagged 
random disturbances. This requirement is necessary to 
facilitate the incorporation of the extrapolation method 
into the X-11 program, since the procedure has to be 
automated. 


The identified models must be robust to the incorpora- 
tion of one or two extra years of data, and the cor- 
responding extrapolated values should not change 
significantly with small variations in parameter values. 
This condition is necessary to avoid frequent changes 
of models and significant revisions that confuse the 
users of seasonally adjusted data. 


The method must produce extrapolated values that 
follow the intra-year movement reasonably well al- 
though they could miss the level. This requirement 
reflects the fact that these projected values are not for 
policy or decision making but to improve current 
seasonal adjustment. 


It must generate optimum extrapolated values in the 
minimum mean square error sense. This condition 


allows the extrapolated values, at least the one lead 
extrapolation, to be used as benchmarks for preliminary 
data coming from incomplete returns. 


The method must be parsimonious in the number of 
parameters. The main characteristics of the series are 
thus summarized in a small number of parameters. 


This set of conditions led to the selection of a uni- 
variate method of forecasting and, among the several 
well developed methods, the ARIMA models (auto- 
regressive integrated moving averages) of the Box and 
Jenkins (1970) type were chosen. ARIMA models have 
been found to be powerful forecasting procedures for a 
large class of series (Newbold and Granger, 1974; Reid, 
1975). 


ARIMA models bring together two basic concepts in 
extrapolating: autoregression and moving averages. 
ARIMA is an acronym with the first two letters, AR, 
standing for “Autoregressive”; the second two letters, 
MA, for “Moving Average” and the I, for “Integration” , 
or summation. This part of ARIMA is indispensable 
since stationary models which are fitted to the dif- 
ferenced data have to be summed or “integrated” to 
provide models for the non-stationary data. 


In the Box and Jenkins notation, the general multipli- 
cative ARIMA model for a series with seasonality is ex- 
pressed as (p,d,q) (P,D,Q),, where d is the order of the 
ordinary difference and D is the order of the seasonal 
differences applied to the original series in order to 
make it stationary. In other words, the statistical struc- 
ture of the series must be independent of time; this im- 
plies model stability. To correct for a continuous change 
in level due to an upward or downward trend, a first 
difference (d=1) is applied to the original series Z;; 
ie., the new series is Wy=Z;—Z;+ 1. Symbolically, 
W:=(1—B)Zt, where B is the lag operator such that 


BnZ;=Zt_n- For more complex cases of deterministic 
or stochastic instability, higher order differences 
are applied. To correct for a stable seasonality, 
the power of the seasonal difference, D,is made 
equal to one, and the transformed series is then 
Wt=Zi—Zt_ s=(1—Bs)Zt, where s is the seasonal peri- 
odicity, equal to 12 for monthly data and to 4 for 
quarterly data. Higher order seasonal differences remove 
other kinds of seasonal patterns. 


p and P indicate the ordinary and the seasonal auto- 
regressive order parameters respectively, in other words, 
the number of periods that Z; is lagged. If p=1, the 
independent variable Z; is lagged once, i.e., Zt_ 1° if P 
equals 1, Z; is also lagged once but in the seasonal 
periodicity, i.e, Z;_,. These lagged variables are affected 
by autoregressive parameters # and ® respectively, which 
measure the impact of the previous observed value 


(month, quarter) and the previous year observed value 
for that month or quarter, on the dependent variable 
Lits 


q and Q are the moving averages order parameters 
and indicate the number of periods that the observed 
residuals are lagged. If q=1l, then the residuals a; are 
lagged once; i., at_ >and if Q=1, the residuals a; 
are also lagged once but in the seasonal periodicity, 
ie., at_s. These lagged residuals are affected by the 
parameters @ and © respectively, which measure the 
impact of the residuals of the previous value (months, 
quarters) and of the previous year value for the month 
or quarter, on the dependent variable Z;. 


Thus for ARIMA models, the variable Z, is a 
function of lagged dependent variables and of lagged 
residuals. For example, the simple ARIMA model 
(0,1,1) (0,1,1)4 of Z; reduces to, 


(1—B) (1—B4) Z; = (1-6B) (1—OB4 a 
On Ze= Le lit Zia Les hiage apy - 
Oay_4 a 0@at_5 


(1) 
(2) 


(2) says that Z; is equal to the previous quarter value 
Zt—1 plus the difference between the values for the 


corresponding last year quarter and previous last year 
quarter, plus the present innovation and lagged resi- 
duals. 


For a crude approximation @ can be interpreted as 
the extent to which residuals incorporate themselves in 
the subsequent history of the trend-cycle and © as the 
extent to which the residuals incorporate themselves 
in the subsequent seasonal pattern. 


6 and © take values between zero and 1. When 
both are equal to one, the residuals have their maximum 
impact on the subsequent evolution of the series making 
the process deterministic. When both are equal to zero, 
the residuals have a transitory or instantaneous impact 
only and the process is strongly stochastic. 


The procedure followed by model (1) to obtain an 
estimate of Z; is not new to practicing statisticians 
who often use a very similar approach to get a projected 
value to compare with a figure being checked. 


The values of the autoregressive parameters ¢ and 
® and of the moving average parameters 0 and © vary 
for each series and, therefore, the ARIMA models are 
very flexible and can follow well the systematic move- 
ment of a large class of series. 


The ARIMA extrapolating function can be expressed 
in different forms but for computational purposes the 
difference equation form is the most useful. For a 
detailed discussion of the properties and basic assump- 
tions of ARIMA models the reader is referred to Box 
and Jenkins (1970), and Granger and Newbold (1977). 


Section 3. The Selection of ARIMA Models 


The ARIMA Automatic Option 


The ARIMA models to be used in the context of the 
X-11-ARIMA method must fulfill the double condition 
of fitting the data well and of generating “‘reasonable”’ 
projections for the last three years of observed data. 
By “reasonable” projections is meant projections with 
a mean absolute error smaller than 5% for well-behaved 
series (e.g., Employment adult males) and smaller than 
12% for highly irregular series (e.g., Unemployment 
teenage males). 


These guidelines have been tested with more than 
250 economic time series and are rather conservative. 
In fact, even with larger extrapolation errors, the 
X-11-ARIMA produces concurrent and forecast sea- 
sonals more reliable than those from X-11. 


If possible, the identification of the ARIMA models 
should be made using data previously treated for ex- 
treme values. This recommendation is even more re- 
levant if the outliers fall in the most recent years, in 
order to avoid the rejection of good models simply 
because the outliers will inflate the absolute average 
extrapolation error above the acceptance level of the 
guidelines. 


To determine whether or not a model fits the data 
well, the portmanteau test of fit developed by Box and 
Pierce (1970) with the variance correction for small 
samples is used. The null hypothesis of randomness of 
the residuals is tested at a 10% level of significance and 
the estimated parameters are checked to avoid over- 
differencing. 


Based on the above criteria for fitting and extra- 
polation, three ARIMA models were incorporated into 
the X-11 program in order to automate X-11-ARIMA. 
The user can supply his own model or choose the auto- 
matic option. The latter can be used for series that are 
at least five years long and the program automatically 
checks whether one of the three models passes the 
required guidelines. For series longer than 15 years, 
only the last 15 years will be used in the ARIMA fit 
and extrapolation. In the affirmative case, the model 
chosen is the one that gives the smallest average extra- 
polation error. Then the program automatically extends 
the unadjusted series, with one year of extrapolated 
data and seasonally adjusts. 


In the event that none of the three models is found 
acceptable, a message is given indicating that extra- 
polated values have not been incorporated into the 
unadjusted series. Particularly for flow series such as 
imports, retail trade and others, which can be strongly 
affected by strikes and trading day variations, it is 
recommended that these sources of variation be removed 
from the series before using the automatic option or 
identifying the ARIMA model. The program offers an 


== 


option where the extreme values of the series are re- 
placed by the fitted values of the ARIMA model that 
passes the guidelines of acceptance, in a first run, and 
then the same model is resubmitted to the modified 
series to extrapolate. This option however does not 
modify extreme values that might be in the 
2(p + Pxs +d + Dxs) observations at the beginning of 
the series. Thus for a (0,1,1) (0,1,1);2 monthly model, 
this means that no replacement of extreme values is 
made in the first 26 observations. 


When the three automatic models are rejected, the 
user should determine whether the rejection is due to 
an extremely large average extrapolated error for one 
particular year only. If such is the case, the models . 
printed in the program can still be considered good 
if the year in question has been an unusual one, for 
example, of a strong recession. The best model should 
then be resubmitted using the option corresponding 
to user's ARIMA model identification. 


The automated option for multiplicative and log 
additive seasonal adjustments chooses from the follow- 
ing three ARIMA models: log (0,1,1) (0,1,1)s, log 
(0,2,2) (0,1,1); and (2,1,2) (0,1,1); and for the addi- 
tive decomposition, from (0,1,1) (0,1,1);, (0,2,2) 
(Oj 51), and (22 (Ost te 


The selection of the three first models was made 
from a set of 12 ARIMA models testing out of sample 
extrapolated values, for the four last years, on 174 
economic time series of 15 years of length and of 
quarterly and monthly observations. 


The 12 models tested were: 
LECT shy 
POR WAN (ON BAY 
3.201) (O12). 
AO AED) (O12) 
oe OLO CON e ye 
6x(deli2). C1052) 
7. (2,1,1) (0,1,2)s log 
SOs 2A | le los 
9. (0,1,1) (0,1,1), log 
10. (0,1,1) (0,2,2), log 
11.(0,2.2)(0,1,1 ). log 
Pelt) (Ori aioe: 
The 174 series were obtained from the following 
sectors: the System of National Accounts, Manufac- 


turing, Prices, Labour, Construction, Domestic Trade, 
and Finance. 


Originally, the models were ranked according to 
how well they fitted the series and met only two of the 


criteria of acceptance, the x2 test of randomness at 


1% and the absolute average forecasting error lower 
than 10% (Lothian and Morry, 1978.a). In further 
experimentations the x2 probability level was raised to 


to 10% and the absolute average forecasting error for 
the last three years to 12% (Dagum, 1979.a). 


It was found that model 2 fitted and forecast well 
73% of the series. For the class of series not passed by 
model 2, model 11 provided acceptable results for 
19% of those remaining (or 5% of the total). For the 
remaining series not passed by either model 2 or model 
11, model 9 showed the best performance, passing an 
additional 2% of the total number of series. Thus models 
2, 11, and 9 jointly passed 80% of the series. An addi- 
tional 1% could have been fitted by the other 9 models, 
while none of the 12 models tested provided acceptable 
results for the remaining 19% of the series. 


The objective of an automatic procedure is to find 
adequate models for a great variety of series at minimal 
cost, i.e., have a small set of models that cover a large 
class of economic series. 


The average forecast errors for each of the 174 series 
were ranked. It was found that when models 9 and 11 
passed the guidelines, one of the two models often 
placed first among the 12 models. Due to this result 
only models 9 and 11 are fitted initially; model 2 is 
fitted only if neither 9 nor 11 pass the guidelines. 


For a larger sample of 305 series and testing within 
sample extrapolated values for the same 12 models, it 
was found that the best three models were (2,1,2) 
(Onei)omrQ:0sl) 1,132) sand. log: (25152) ” (0;8,2), 
(Dagum, 1978.c.). The average out of the sample extra- 
polation error for this set of three models when testing 
the sample of 174 series was close to the average obtain- 
ed by the other three models chosen and both sets 
passed the guidelines of acceptance. However, models 2, 
9 and 11 have been preferred because they are more 
parsimonious in the number of parameters. Furthermore, 
one of the IMA type models, the log (0,1,1) (0,1,1), has 
a system of weights similar to those of the additive 
standard option of the X-l11 program according to 
Cleveland and Tiao (1976). The need for the logarithmic 
transformation stems from the fact that the majority of 
the series tested followed a multiplicative relationship 
among the trend, cycle, seasonal and irregulars. 


For those series seasonally adjusted additively, the 
automatic selection is made from the (0,1,1) (0,1,1)., 
(0,2,2) (0,1,1); and (2,1,2) (0,1,1); non-log models. 
Although the first two models did not enter in the set 
of models originally tested, further experimentation 
with series that followed an additive relation among 
the components showed that the logarithmic trans- 
formation adversely affected both the average fore- 
casting error and the x2 probability value. It is also 


apparent that when the additive option is used because 
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of the presence of zeros or negative values in a series, 
the automatic option would test only the model 
(2,1,2) (0,1,1),; if these changes had not been made. 
For further details on the model selection, evidences 
of overdifferencing, and new modifications from the 
first experiment, the reader is referred to Dagum 
(1979.a). 


The extrapolation ARIMA option prints: 


The tested models expressed in the classical form 
(p,d,q) (P,D,Q), as described in Section 2 above. 


The transformation performed on the data before 
testing the models. 


The absolute average percentage error of the extra- 
polated values for each of the last three years and the 
average for the three years. If the average forecasting 
error (AFE) is greater than 12%, the ARIMA automatic 
option rejects the model. 


The x2 probability for testing the null hypothesis of 
randomness of the residuals. If the x2 probability is 


smaller than 10%, the ARIMA automatic option rejects 
the model. 


The coefficient of determination R2. 


The values of the estimated parameters in the following 
order: First, the ordinary autoregressive parameters ¢ 
the number of which is given by p;second, the seasonal 
autoregressive parameters & the number of which is 
given by P; third, the ordinary moving average para- 
meters 0 the number of which is given by q; and fourth, 
the seasonal moving average parameters, © the number 
of which is given by Q. 


Evidences of overdifferencing are present if the sum 
of the ordinary moving average parameters or the 
seasonal moving average parameters, is greater than .90. 
In such case, the model is rejected. 


If any of the three models of the automatic option 
passes the guidelines of acceptance, the program uses 
the best one to backcast one year. The backcasts are 
tested in similar manner except that the absolute average 
backcasting error must be greater than 18% to reject 
the model. This increase in the upper bound of accept- 
ance is due to the fact that the extrapolation errors are 
all expressed in percentage of the level of the series, and 
for most series, their level has more than doubled during 
the last 10 years. Furthermore, for series of 11 years 
or more, the influence of the backcasts in the current 
seasonal factors is minor. 


The program has also an option by which only 
forecasts are generated from the ARIMA model chosen. 


The Identification of ARIMA Models by the User 


The guidelines for the acceptance of an ARIMA 
model when using the automatic option are conservative. 
If the series fails these guidelines “marginally”, the users 


may still apply the best of the three models if it is 
considered satisfactory for the series in question. By 
marginally is meant here a y2 probability between 5% 


and 10%; and for highly irregular series, an average 
forecasting error between 12% and 15%. If none of 
the three selected models is marginally acceptable, the 
user should identify a new model. In many cases, the 
identification that lead to a good model requires minor 
changes to the automatic option’s models. The following 
rules have been useful to improve the fitting and extra- 
polation for a large number of series. 


Correcting for a low x2 probability. A low x2 probabili- 
ty indicates that the residuals of the fitted model are 
autocorrelated. This frequently happens because the log 
transformation is not needed (if applied) or vice versa. 
Resubmitting the model with the transformation 
changed may correct the low x2 value. In other cases 
this low x2 value is the result of overdifferencing and 
once this is corrected, as described below, the model 
becomes adequate. 


Correcting for evidences of overdifferencing. Evidences 
of overdifferencing lead to cancellation of parameters 
suggesting a more parsimonious model. For example, 
if the estimated ordinary moving average parameters 
of the (0,2,2) (0,1,1)4 model are 0, = 1.3 and 62 =0.3, 
because their sum is greater than .90, the program will 
reject the model on the basis of evidences of over- 
differencing. In effect, the (0,2,2) (0,1,1)4 model can 
be written as: 


(1—B)2(1—B4)Z; = (1-1.3B + 3B2)(1-OB4)a;, (3) 


where © is the seasonal moving average parameter and 
s=4 is the seasonal periodicity. The right hand member 
of (3) can be factored, as follows: 


(1—1.3B + .3B2) (1—©@B4) = (1—B) (1—.3B) (1—©B4)(4) 
substituting (4) into (3) and simplifying, it becomes, 
(1—B) (1—B4 )Z; = (1— 0.3B) (1— ©B4 ay. (5) 


The (5) is a (0,1,1) (0,1,1)4 model. Because the estima- 
tion of the parameters is not exact, the model suggested 
by the parameter cancellation is not always the correct 
one. Often some modifications must be made. In our 
example, if the (0,1,1) (0,1,1)4 model is not adequate, 
by simply adding an ordinary moving average parameter 
to compensate for the complete elimination of the 
ordinary differences (1—B), a good model can be ob- 
tained, e.g.; (0,1,2) (0,1,1)4. Another common case 
of overdifferencing occurs when the seasonal moving 
average parameter © is > .90. In such case, model (5) 
reduces to: 


(1—B)Z; = (1—0.3B)a,, (6) 


that is, a (0,1,1) model. The cancellation suggests 
that: seasonality is not present; or seasonality, if present, 
is mostly of a deterministic character. In the first case, 
further evidence can be obtained by looking at the tests 
for presence of seasonality available in the X-11-ARIMA 
program. If these tests indicate that seasonality is pres- 
ent, the user can try a simpler model with only seasonal 


Pet ee 


moving average parameter, say (0,1,1) (0,0,1) to generate 
the extrapolated values. Whether the ARIMA option is 
applied or not, it is recommended that the seasonal 
adjustment be made using the moving averages for 
stable seasonality. 


Correcting for high extrapolation errors. Generally, 
having corrected for the low y2 probability and/or 
evidences of overdifferencing, the extrapolation errors 
are reduced. However, if such is not the case, users 
should identify their own model using any computer 
program for ARIMA model identification and estimation. 
The versions called APCORR for model identification 
and TYMPAC for model estimation can be requested 
from the Seasonal Adjustment and Time Series Staff, 
at Statistics Canada. 


Section 4. Basic Properties of the X-11-ARIMA Moving 
Averages 


Main Steps in Producing a Seasonally Adjusted Series 


The main steps in producing seasonally adjusted 
series using the X-11-ARIMA method are equal to those 
of Method II-X-11 variant (Shiskin, Young and Musgrave, 
1967) as shown in Appendix A. The main differences are: 
(i) the extension of the unadjusted series with one year 
of extrapolated values from ARIMA models at one or 
both ends of the series whenever the ARIMA option is 
used; (ii) the option of applying a centred 24-term 
moving average for the preliminary estimation of the 
trend-cycle; (iii) short series of three and four years are 
seasonally adjusted only with the stable seasonality 
option. 


The X-11 ARIMA assumes that the main components 
of a time series follow a multiplicative, an additive, or a 
log additive model, that is 


1. 0; = CySt]y (multiplicative model) 

2. 04 = Ce + St + It (additive model) 

3. log 0; = log C; + log St + log I; (log additive model) 
where 0; stands for the unadjusted series, Cy the trend- 
cycle, S; the seasonal and I, the irregular. 


The estimation is made with different kinds of 
moving averages that are applied sequentially in 13 steps 
repeated twice. 


For the standard option of the computer program 
these 13 steps are: 


1. Compute the ratios between the original series and a 
centred 12-term moving average (2 x 12 m.a., that is 
a 2-term average of a 12-term average) as a first 
estimate of the seasonal and irregular components 
(SI). 

. Apply a weighted 5-term moving average (3 x 3 m.a.) 
to the seasonal-irregular ratios (SI) of each month 
separately, to obtain a preliminary estimate of the 
seasonal factors. 


3. Compute a centred 12-term moving average of the 
preliminary factors in 2 for the entire series. To 
obtain the six missing values at either end of this 
average, repeat the first (last) available moving 
average value six times. Adjust the factors to add 
to 12 (approximately) over any 12-month period by 
dividing the centred 12-term average into the factors. 


. Divide the seasonal factor estimates into the seasonal 
irregular (SI) ratios to obtain an estimate of the 
irregular component. 


. Compute a moving five-year standard deviation (c) 
of the estimates of the irregular component and test 
the irregulars in the central year of the five-year 
period against 2.50. Remove values beyond 2.50 
as extreme and recompute the moving five-year 
o. Assign a zero weight to irregulars beyond 2.50 
and a weight of 1 (full weight) to irregulars within 
1.50. Assign a linearly graduated weight between 
0 and 1 to irregulars between 2.50 and 1.5o. 


. For the first two years, the o limits computed for 
the third year are used; and for the last two years, 
the o limits computed for the third-from-end year 
are used. To replace an extreme ratio in either of the 
two beginning or ending years, the average of the 
ratio times its weight and the three nearest full- 
weight ratios for that month is taken. 


. Apply a weighted 5-term moving average to the SI 
ratios with extreme values replaced, for each month 
separately, to estimate preliminary seasonal factors. 


. Repeat step 3, applied to the factors found in step 7. 


9.To obtain a preliminary seasonally adjusted series 
divide 8 into the original series. 


10. Apply a 9-, 13-, or 23-term Henderson moving 
average to the seasonally adjusted series and divide 
the resulting trend-cycle into the original series to 
give a second estimate of the SI ratios. (In the first 


iteration, only the 13-term Henderson is applied.) 


11. Apply a weighted 7-term moving average (3 x 5 m.a.) 
to each month’s SI ratios separately, to obtain a 


second estimate of the seasonal component. 
We 
13. 


Repeat step 3. 


Divide 11 into the original series to obtain the 
seasonally adjusted series. 


Allan Young (1968), using a linear approximation of 
the Census Method II, arrives at the conclusion that a 
145-term moving average is needed to estimate one 
seasonal factor with central weights if the trend-cycle 
component is adjusted with a 13-term Hernderson 
moving average. The first and last 72 seasonal factors 
(six years) are estimated using sets of asymmetrical 
end weights. It is important to point out, however, 
that the weights given to the more distant observations 
are very small and, therefore, this moving average can 
be very well approximated by taking one half of the 
total number of terms plus one. So, if a 145-term 
moving average is used to estimate the seasonal factor 
of the central observation, a good approximation is 
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obtained with only 73 terms, i.e., six years of obser- 
vations. The properties of the filters used in the Method 
II-X-11 program are extensively discussed in Dagum 
(1976.a and 1978.b) and the stochastic properties for 
data filtering of X-11-ARIMA are analyzed in Dagum 
(1979.c). A brief discussion is made here for monthly 
series but the conclusions are also valid for quarterly 
series. 


Basic Properties of the Two-sided Linear Smoothing 
Filters (Central Weights) of the X-11-ARIMA 


The linear smoothing filters applied by Method 
IJ-X-11 and the X-11-ARIMA to produce seasonally 
adjusted data can be classified according to the distri- 
bution of their set of weights into symmetric (two- 
sided) and asymmetric (one-sided). The symmetric 
moving averages are used to estimate the component 
values that fall in the middle of the span of the average, 
say 2n+1, and the asymmetric moving averages, to 
the first and last n observations. The sum of the weights 
of both kinds of filters is one and thus the mean of the 
original series is unchanged in the filtering process.! 


It is very important in filter design that the filter 
does not displace in time the components of the output 
relative to those of the input; in other words, the filter 
must not introduce phase shifts.2 Symmetric moving 
averages introduce no time displacement for some of 
the components of the original series and a displace- 
ment of +180° for others. A phase shift of +180° 
is interpreted as a reverse in polarity which means that 
maxima are turned into minima and vice versa. In 
other words, peaks (troughs) in the input are changed 
into troughs (peaks) in the output. 


For practical purposes, however, symmetric moving 
averages act as though the time displacement is null. 
This is so because the sinusoids that will have a phase 
shift of 180° in the filtering process are cycles of short 
periodicity (annual or less) and moving averages tend to 
suppress or significantly reduce their presence in the 
output. 


The centred 12-term moving average. The centred 
12-term moving average is used for a preliminary esti- 
mate of the trend-cycle (step 1). This filter reproduces 
exactly the central point of a linear trend and annihilates 
a stable seasonality over a 13-month period in an ad- 
ditive model. If the relationship among the components 
is multiplicative, then only a constant trend multiplied 
to a stable seasonality will be perfectly reproduced. 


1 The sum of the weights of a filter determines the ratio of the 
mean of the smoothed series to the mean of the unadjusted 
series assuming that these means are computed over periods 
long enough to ensure stable results. 

2 In spectral analysis, the phase is a dimensionless parameter 
that measures the displacement of the sinusoid relative to 
the time origin. Because of the periodic repetition of the 
sinusoid, the phase can be restricted to +180°. The phase 
is a function of the frequency of the sinusoid, the frequency 
being equal to the reciprocal of the length of time or period 
required for one complete oscillation. 


The main limitation of this filter is that it misses 
peaks and troughs of short cycles (three or two years) 
and unless the irregular variations are small, it will not 
smooth the data successfully. If the input to this filter 
is a sine curve of three-year periodicity and amplitude 
100, the output is a sine curve of equal periodicity but 
with amplitude reduced to 82.50; the amplitude of sine 
waves of two-year periodicity is reduced to 75; and only 
sine waves of five years or more are passed with very 
small reductions in their amplitudes. However because 
the trend-cycle variation of most economic time series 
is mainly due to long cyclical variations of 40 months 
or more (Davis, 1941), this filter is generally good for 
a preliminary estimation of the trend-cycle. 


The centred 24-term moving average. For series mostly 
dominated by short cyclical fluctuations (three or two 
years) or affected by sudden changes in trend level, an 
optional centred 24-term filter is included in X-11 
ARIMA. This filter is a modified version (Cholette, 
1979) of the Leser filter (1963). 


The amplitude of sine waves of three- and two-year 
period are reduced by only 5% and 18% respectively. 


Furthermore, it eliminates the irregular variation more 
than the centred 12-term filter. Unfortunately, as we 
depart from the central observation, the estimation of 
the 12 points at each side deteriorates gradually. Because 
of this, in X-11-ARIMA the asymmetric weights that 
estimate only the six points at each side of the central 
observation are used. The first and last six observations 
are deleted as in the centred 12-term filter. These 
asymmetric weights applied to observations 7 to 12 
and 14 to 19 share the same spectral properties of the 
centred 24-term filter except for small phase shifts. 


The 9-, 13- and 23-term Henderson moving averages. 
The Henderson moving averages were developed by 
summation formulae mainly used by actuaries. The 
basic principle for the summation formulae is the 
combination of operations of differencing and sum- 
mation in such a manner that when differencing above 
a certain order is ignored, they will reproduce the 
functions operated on. The merit of this procedure is 
that the smoothed values thus obtained are functions 
of a large number of observed values whose errors, to 
a considerable extent, cancel out. These filters have the 
properties that, when fitted to second or third degree 
parabolas, their output will fall exactly on those para- 
bolas and, when fitted to stochastic data, they will give 
smoother results than can be obtained from the weights 
which give the middle point of a second degree parabola 
fitted by least squares. Recognition of the fact that the 
smoothness of the resulting filtering depends on the 
smoothness of the weight diagram led Robert Henderson 
(1916) to develop a formula which makes the sum of 
squares of the third differences of the smoothed series 
a minimum for any number of terms. 


The Henderson moving averages are applied to obtain an 
improved estimate of the trend-cycle (step 10). They 
give the same results as would be obtained by smoothing 
the middle values of a third degree parabola fitted by 
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weighted least squares, where the weights given to the 
deviations are as smooth as possible. 


The fact that the trend-cycle is assumed to follow a 
parabola over an interval of short duration (between 
one and two years approximately) makes these filters 
very adequate for economic time series. 


None of the Henderson filters used by the X-11-ARIMA 
program eliminates the seasonal component but since 
they are applied to data that are already seasonally 
adjusted, this limitation becomes irrelevant. On the 
other hand, they are extremely good for passing sines of 
any period longer than a year. Thus, the 13-month 
Henderson, which is the most frequently used, will not 
reduce the amplitude of sines of period 20 months or 
more, which stand for trend-cycle variations. Moreover, 
it eliminates almost all the irregular variations that can 
be represented by sines of very short periodicity, six 
months or less. 


The weighted 5-term (3 x 3) and the weighted 7-term 
(3 x 5) moving averages. The weighted 5-term moving 
average is a 3-term moving average of a 3-term moving 
average (3 x 3 maa.). Similarly, the weighted 7-term 
moving average is a 3-term moving average of a 5-term 
moving average (3 x 5 m.a.). These two filters are 
applied to the seasonal-irregular ratios (or differences) 
for each month, separately, over several years. Their 
weights are all positive and, consequently, they re- 
produce the middle value of a straight line within 
their spans. This property enables the X-11-ARIMA 
program to estimate a linearly moving seasonality 
within five- and seven-year spans. Therefore, these 
filters can approximate quite adequately gradual 
seasonal changes that follow non-linear patterns over 
the whole range of the series (more than seven years). 


The weighted 5-term moving average (3 x 3 m.a.) is 
a very flexible filter that allows for fairly rapid changes 
in direction, but since the span of the filter is short, 
the irregulars must be small for the SI to be smoothed 
successfully. 


The weighted 7-term moving average (3 x 5 m.a.) 
is less flexible and it is applied for the final estimate of 
the seasonal factors. For series whose seasonal factors 
are nearly stable, this program also provides other 
optional sets of weights which are applied to longer 
spans and thus produce smoother seasonal-irregular 
ratios. 


Basic Properties of the One-sided Smoothing Filters 
(End Weights) of the X-11-ARIMA Method 


It is inherent in any moving-average procedure that 
the first and last n points of an unadjusted series cannot 
be smoothed with the same set of symmetric weights 
applied to middle values. In the X-11-ARIMA the 
seasonal adjustment of current years and the seasonal 
factor forecasts are obtained from the combination of 
two filters: (i) the one-sided filters used for extrapo- 
lating the unadjusted data from the ARIMA models 
and (ii) the filters of the X-11 program used for seasonal 


adjustment. The extrapolation filters of the ARIMA 
models change with the series and are therefore very 
flexible. These filters reflect the most recent move- 
ments of the series, in particular, rapidly changing 
seasonality. 


The X-11 filters applied to the extended unadjusted 
series for the trend-cycle estimation are two-sided. 
Therefore they do not miss turning points and do not 
introduce phase shifts, which allows them to estimate 
the cyclical variations well. 


The X-11 filters that estimate the seasonal factors 
are still one-sided but closer to the symmetric filters 
used for central observations. Thus, with one year of 
extrapolated data, the seasonal factor forecasts are 
obtained from the extrapolated data with the X-1l] 
filters used for producing concurrent seasonal adjust- 
ment. 


It is the combination of the fixed filters from X-11 
(the same for any series) with the flexible filters of the 
ARIMA models (changing with the series) that makes 
X-11-ARIMA a better method than X-11 for current 
adjustment. 


Section 5. The Advantages of X-11-ARIMA Over 
Method II-X-11 Variant 


The main advantages of X-11-ARIMA over the X-11 
variant are: 


1. The availability of a statistical model that provides 
relevant information on the quality of the raw data. 
The existence of a model that fits the original series, 
even though it does not pass the guidelines for extra- 
polation, warrants the fulfilment of the fundamental 
principle of seasonal adjustment, that is, the series 
is decomposable. In other words, if a series does not 
lend itself to the identification of an ARIMA model 
(including any type AR, MA, ARIMA) which simply 
describes the series as a function of past values and 
lagged random disturbances, any decomposition into 
trend-cycle, seasonal and irregulars can be seriously 
criticized and of doubtful validity. In fact, the lack 
of fit by an ARIMA model can indicate deficiencies 
concerning the way in which the observations are 
made, e.g., improper sampling interval. 


If the series has an ARIMA model, the expected value 
and the variance of the original series can be calcu- 
lated and thus, confidence intervals can be con- 
structed for the observations. This enables the identi- 
fication of extreme values, particularly at the end of 
the series. 


. The one-step extrapolation from ARIMA models is a 
minimum-mean-square-error extrapolation and can be 
used as a projected value or benchmark for prelimi- 
nary figures. 


. If concurrent seasonal factors are applied to obtain 
current seasonally adjusted data, there is no need to 
revise the series more than twice. For many series, 
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one revision alone will give seasonal factors that are 
“final” in a statistical sense. 


. The total error in the seasonal factor forecasts and in 

the current seasonal factors is significantly reduced 
for all the months. Generally, a reduction of some 
30% in the bias and of 20% in the absolute value of 
the total error has been found for Canadian and 
American series. 


There are several reasons for the significant reduction 
of the error in the seasonal factor forecasts and con- 
current seasonal factors. The X-11-ARIMA produces 
seasonal factor forecasts from the combination of two 
filters: (i) the filters of the autoregressive integrated 
moving averages (ARIMA) models used to extrapolate 
the raw data; and (ii) the filters that Method II-X-11 
variant applies to obtain the first revised seasonal 
factors. In this manner, the seasonal factor forecasts 
are obtained from the extrapolated raw values with a 
set of moving averages whose weights, though still 
asymmetric, are closer to the weights applied to 
central observations as compared to the forecasting 
function of the X-11 variant. 


. Another advantage of X-11-ARIMA is that the trend- 

cycle-estimate for the last observation is made with 
the symmetric weights of the Henderson moving 
averages (which can reproduce a cubic in their time 
span) combined with the weights of the ARIMA 
model used for the extrapolated data. Since these 
latter weights change with the ARIMA model fitted 
to the series, they reflect the most recent movements 
and a better trend-cycle estimation is obtained from 
the combined weights. This is particularly true for 
years with turning points because the X-11 applies 
the asymmetric weights of the Henderson filters 
which can adequately estimate only a linear trend. 


. Finally, by adding one or two more years of extra- 
polated data (with no extremes, since they are mere 
projections) a better estimate of the variance of the 
irregulars is obtained. The latter allows a significant 
improvement in the identification and replacement 
of outliers which, as is well known, can severly distort 
the estimates obtained with linear smoothing filters. 
For concurrent seasonal factors, the same observations 
are valid except that the seasonal filters are closer 
to the central filters than those corresponding to the 
seasonal factor forecasts. For this reason, the number 
of revisions in the seasonal factor estimates is also 
significantly reduced. It was found that one year of 
forecasts and backcasts is the best compromise for 
the majority of the series when using the automated 
option. 


Section 6. Other Main Improvements Incorporated Into 
the Automated Version of the X-11-ARIMA 


A set of new statistical tests, tables and graphs have 
been incorporated into the present automated version 
of the X-11-ARIMA besides the automatic selection of 
the ARIMA models, as discussed earlier in Section 3 of 
this chapter. These tests are used to assess the quality 


=ifitie 


of the original series and the reliability of the seasonal 
adjustment. A brief description of these improvements 
follows: 


An F Test for the Presence of Seasonality in Table 
Bl 


This test is based on a one-way analysis of the vari- 
ance on the SI ratios (differences) similar to the one 
already available in Method II-X-11 variant for the 
presence of stable seasonality in Table D8. It differs 
only in that the estimate of the trend-cycle is made 
directly from the original series by a centred 12-term 
moving average. The estimate of the trend-cycle is re- 
moved from the original series by division into (sub- 
traction from) the raw data for a multiplicative (addi- 
tive) model. 


The value of the F ratio is printed in Table B1. The 
F is a quotient of two variances: (i) the “between 
months or quarters” variance which is mainly due to 
the seasonals and (ii) the “‘residual’’ variance which is 
mainly due to the irregulars. 


Since several of the basic assumptions in the F test 
are probably violated, the value of the F ratio to be 
used for rejecting the null hypothesis, i.e., no significant 
seasonality present, is tested at the one per thousand 
probability level. 


A Test for the Presence of Moving Seasonality in 
Table D8 


The moving seasonality test is based on a two-way 
analysis of variance performed on the SI ratios (differ- 
ences) from Table D8 (Higginson, 1975). It tests for 
the presence of moving seasonality characterized by 
gradual changes in the seasonal amplitude but not in 
the phase. 


The total variance of the SI ratios (differences) is 
considered as the sum of the: 


l.o%,, the “between months or quarters’ variance 


which primarily measures the magnitude of the 
seasonality. It is equal to the sum of squares of the 
difference between the average for each month of 
the SI and the total average, corrected by the corre- 
sponding degrees of freedom. 


a ce the “between years” variance which primarily 
measures the year-to-year movement of seasonality. 
It is equal to the sum of squares of the differences 
between the annual average of the SI for each year 
and the total average of the SI for the whole table 
corrected by the corresponding degrees of freedom. 


3. 02, the “residual” variance which is equal to the 
total variance minus the “between months or 
quarters” variance and the “between years” variance. 


The F ratio for the presence of moving seasonality 
is the quotient between the “between years” variance 
and the “residual” variance. 


To calculate the variance in an additive model the 
absolute values of S + J are used, otherwise the annual 
average is always equal to zero. For a multiplicative 
model, the SI ratios are replaced by absolute devi- 
ations from 100, i.e., by ISI-100I. Contrary to the 
previous test, for which a high value of F is a good 
indication of the presence of measurable seasonality, 
a high value of F corresponding to moving seasonality 
reduces the probability of a reliable estimate of the 
seasonal factors. The F test is printed in Table D8 
indicating whether moving seasonality is present or 
not. 


A Combined Test for the Presence of Identifiable 
Seasonality in Table D8 


This test combines the previous test for the presence 
of moving seasonality with the F test for the presence 
of stable seasonality and the Kruskal-Wallis chi-squared 
test (another non-parametric test for the presence of 
stable seasonality). 


The main purpose of this test is to determine whether 
the seasonality of the series is “identifiable” or not. For 
example, if there is little stable seasonality and most of 
the process is dominated by rapidly moving seasonals, 
chances are that the seasonals will not be accurately 
estimated for they will not be properly identified by 
the X-11-ARIMA method. 


The test basically consists of combining the F values 
obtained from the three previously prescribed tests as 
follows: 


1. If the Fg—test for the presence of stable seasonality 
at the 0.1% level of significance fails, the null hypo- 
thesis, i.e., seasonality is not identifiable, is accepted. 


2. If (1) passes but the Fy, test for the presence of 
moving seasonality at the 5% level of significance 
fails, then this Fy value is combined with the Fs 

3Fyy 
S 

a simple average of the two T’s is calculated. If this 

average is greater than or equal to one, the null 


hypothesis, i.e, identifiable seasonality not present, 
is accepted. 


value from (1) to give T; -F ~ and T> = 
mS 


3. If the Fy test passes but one of the two T’s statistics 


fails, or the Kruskal-Wallis test fails at the 1% level, 
then the program prints “‘identifiable seasonality 
probably present’. 


4. If the Fg, Fy and the Kruskal-Wallis chi-square values 


pass, then the null hypothesis (of identifiable 
seasonality not present) is rejected. The program 
prints “identifiable seasonality present”’. 


The messages are printed at the end of Table D8. 


For further details, the reader is referred to Lothian 
and Morry (1978.b). 


A Test for the Presence of Residual Seasonality in 
Table D11 


This is an F test applied to the values of Table D11 
and calculated for the whole length of the series as well 
as for the last three years. The effect of the trend is 
removed by a first-order difference of lag three for 
monthly series and lag one for quarterly series, that is, 


OF Oia al4 where 0; are the values of Table D11. Two 


F ratios are printed at the end of the table as well as 
a message indicating the presence or absence of re- 
sidual seasonality for the last three years and the whole 
length of the series (Higginson, 1976). 


The Normalized Cumulative Periodogram Test for 
the Randomness of the Residuals 


The Method II-X-11 variant uses the Average Dura- 
tion of Run (ADR) statistic to test for autocorrelation 
in the final estimated residuals obtained from Table 
D13. This non-parametric test was developed by W.A. 
Wallis and G.H. Moore (1941), and is constructed on 
the basis of the number of turning points. It is efficient 
for testing the randomness of the residuals only against 
the alternative hypothesis that the errors, I;, follow a 


first-order autoregressive process of the form I,= 
p lk-1 +e where p is the autocorrelation coefficient 
and e; is a purely random process. 


If a process is purely random and we have an in- 
finite series, the ADR statistic is equal to 1.50. For 
a series of 120 observations, the ADR will fall with- 
in the range 1.36 and 1.75 with a 95% confidence 
level. Values greater than 1.75 indicate positive auto- 
correlation and values smaller than 1.36 indicate 
negative autocorrelation. 


This test, however, is not efficient for detecting the 
existence of periodic components in the residuals, 
which can happen when relatively long series are season- 
ally adjusted or when the relative variation of the 
seasonal component is small with respect to that of the 
irregular. To test independence of the residuals against 
the alternative hypoethesis implying periodic processes, 
the normalized cumulative periodogram has been in- 
corporated in the X-11-ARIMA program. 


The normalized cumulative periodogram values are 
given in a table and also in a graph. By visual inspection 
it is possible to determine if components with certain 
periodocity are present or not in the irregulars. 


If the residuals are the estimates of a sample reali- 
zation of a purely random process, and if the size of the 
sample tends to infinity, then the normalized cumulative 
periodogram tends to coincide with the diagonal of the 
square in which it is drawn. 
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Deviations of the periodogram from the line expected 
if the residuals were purely random can be assessed by 
use of the Kolmogorov-Smirnov test. This test is useful 
to determine the nature of hidden periodicities left in 
the irregulars, whether of seasonal or cyclical character 
and complements the information provided by the test 
for the presence of residual seasonality. (A simple 
explanation of this test is given in Dagum, Lothian and 
Morry, 1975.) 


A New Table D11A Where the Annual Totals of the 
Seasonally Adjusted Values are Equal to the Annual 
Totals of the Raw Data 


This new Table D11A produces a modified seasonally 
adjusted series where the annual totals of the seasonally 
adjusted values and the raw data are made equal. 


The discrepancy between both annual totals is 
distributed over the seasonally adjusted values of Table 
D11 in a way that preserves the month-to-month or 
quarter-to-quarter movements of the unmodified season- 
ally adjusted series. The procedure is based on a quad- 
ratic minimization of the first differences of the annual 
discrepancies expressed as differences or ratios. For 
further details the reader is referred to Huot (1975) and 
Cholette (1978). 


A Set of Quality Control Statistics 


The statistics Canada X-11 version as developed in 
1975 had two statistics called Q, and Q, that provided 
an indication of the amount and nature of the irregulars 
and the seasonal components respectively. These sta- 
tistics and their basic assumptions are discussed by Huot 
and de Fontenay (1973). 


Considerable research has been carried out since the 
first set of guidelines was developed and they are now 
reduced to only one Q statistic which results from the 
combination of several other measures (Lothian and 
Morry, 1978.c). Most of them are obtained from the 
summary measures of Table F2. Their values vary be- 
tween 0 and 3, and only values less than one are con- 
sidered acceptable. The statistics that are combined to 
produce the final Q- statistic follow: 


1.The relative contribution of the irregulars over 
three-month spans as obtained from Table F2B 
denoted by M). 


i) 


. The relative contribution of the irregular component 
to the stationary portion of the variance as obtained 
from Table F2F; denoted by M2. 


. The value of the I/C ratio (the ratio of the average 
absolute month-to-month or quarter-to-quarter per 
cent change in the irregular to that in the trend- 
cycle) for the selection of the Henderson moving 
averages in Table D7 printed in Table F2E; denoted 
by M3. 


. The value of the average duration of run for the 
irregulars from Table F2D denoted by Mg. 


.The MCD or QCD (the number of months or 
quarters it takes the average absolute change in the 
trend-cycle to dominate the average absolute change 
in the irregular) from Table F2E denoted by Ms. 


. The total I/S moving seasonality ratio obtained as 
an average of the monthly moving seasonality ratios 
from Table D9 denoted by M6. (It is the ratio of the 
average absolute year-to-year per cent change in the 
irregulars to that in the seasonals.) 


. The amount of stable seasonality in relation to the 
amount of moving seasonality, from the tests of 
Table D8, printed in Table F2I; denoted by M,. 


.A measure of the year-to-year variation of the 
seasonal component for the whole series from 
Table D10 denoted by Mg. 


. The average linear movement of the seasonal com- 
ponent for the whole series from table D10 denoted 
by Mg. 

Same as 8 but calculated for recent years only; 
denoted by Mjo. 


.Same as 9 but calculated for recent years only; 
denoted by M,. 


10. 


oak 


New Tables 


Two Tables, B20 and C20, produce the extreme 
values from the decomposition of the irregulars of 
Table B13 and Table C13, given the final weights W 
of Table B17 and Table C17 respectively. For additive 
models the extreme values are equal to ’(1-W) and for 
multiplicative models they are equal to [’/(1+W(I-1)). 


A new Table D16 gives the total effect due to both 
the trading-day factors and the seasonal factors. 


New Charts 
The following new charts are available: 


G1 chart that plots the values of the original series as 
in Al or, in B1 if prior modifications are made, together 
with the backcasts and forecasts generated from the 
ARIMA option. It also plots the values of the original 
series as modified for extreme values from Table E1. 


G6 graph corresponding to the Cumulative Periodo- 
gram test for the randomness of the residuals. 


A Logarithmic Model 


A new option allows the user to decompose the 
original series in an additive relation using the logarithms 
of the components. It is the additive equivalent of the 
multiplicative model (Lothian, 1978). 


Other Features of X-11-ARIMA 


1. In Method II-X-11 variant the end of the series is 
not treated in the same manner as the beginning, 
and seasonally adjusting the data in reverse time 
order does not give the same results as the original 
series. This is due to a nonhomogenous effect in 
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the identification of the extremes. This effect is 
not present in the X-11-ARIMA program. 


.A new F3 table is introduced containing the new 


monitoring and quality control statistics. 


. Images of the main control and ARIMA cards are 


printed on the title page. 


In the F2 table, several new summary measures 
statistics are introduced. For monthly series the 
first 14 autocorrelations of the final irregular are 
calculated (the first six for quarterly series). The 
approximate contribution of the components to 
the stationary portion of the variance is given. 
(The series is made stationary by removing a linear 
trend for additive models and an exponential trend 
for multiplicative models.) The results of all the 
analysis-of-variance tests in the program are printed 
with their associated probability values. The I/C 
ratio from Table D12 is printed. 


. The probability values for the normal, chi-squared, 


F, and t values are printed. 


.A variable trend-cycle routine that includes the 5- 


and 7-term Henderson filter and prior adjustment are 
available in the quarterly program. 


.If there is prior adjustment, except by trading-day 


factors, the D11 table equals Table Al divided by 
Table D10 for the multiplicative version and equals 
Al minus D10 for the additive version. 


. If the MCD (or QCD) is an even number, the MCD 


moving average is centred by taking an average of 
two MCD moving averages. 


. Two new printout options. These are a brief printout 


which prints only three to five tables and an analysis 
printout. 


The quality control statistics for each series adjusted 
are collected and printed at the end of the printout. 
This allows users to quickly judge the acceptability 
of all series adjusted. 


.New input and output data formats were added. 


New formats for the prior adjustment factors were 
added. 


The number of decimals of the input data no longer 
controls the number of decimals on the printout. 
The decimals on the printout are controlled by a 
separate option. 


If the data is read from tape (or disk), the user can 
select an option which allows the program to search 
the tape for the series with the required series 
identifier. Another option will rewind the tape and 
search. 


. All weights for the moving averages (except the end 


weights for the Henderson) are calculated using their 
explicit formulae. 


Chapter II 


THE SEASONAL ADJUSTMENT OF COM- 
POSITE SERIES 


By composite series is here understood a series that 
results from the addition, subtraction, multiplication 
and/or division of several components. These com- 
ponents series can enter into the composite with equal 
or different weights. Because of non-linearities 
involved in the process of composing the series by multi- 
plication and division and/or in their seasonal adjust- 
ment method, the direct and indirect seasonally ad- 
justed composites are usually different. The direct 
seasonal adjustment consists of making the composite 
of the unadjusted components, and then seasonally 
adjusting the composite series. The indirect seasonal 
adjustment consists of first seasonally adjusting the 
component series and then the seasonally adjusted 
composite series is obtained by implication. In order 
to decide whether the composite series should be 
seasonally adjusted using the direct or the indirect 
procedure the criterion of smoothness is often used. 
A classical measure of the degree of roughness or lack 
of smoothness in a seasonally adjusted composite series 
is the sum of squares of the first difference of the series. 
That is: 


Rr » (Xt - Xt_1)? (7) 
where X; is the series in question. The larger Rj the 
rougher the series X or, equivalently the less smooth. 


The rationale of this measure is that the first difference 
filter removes most of the variations of long periodicities 
(trend and cycle). Lothian and Morry (1977) have found 
that the R; measure is related to the magnitude of the 
revisions in the seasonally adjusted series. The implicit 
definition of smoothness of R ,, however, excludes 
cycles of short periodicities and to compensate for this 
a new measure of roughness R2 based on the 13-term 
Henderson filter is given in Dagum (1979). The R, 
measure is: 


Ro = © (K- HX)? = E[(-H) Xr]? (8) 


where I—H is the complement of the Henderson filter. 


These two measures, expressed as averages and, in 
percentages when the composition is multiplicative, have 
been incorporated in the X-11-ARIMA program used for 
the direct and the indirect seasonal adjustment of com- 
posite series. Generally, both measures give consistent 
results in favouring one procedure over the other from 
the viewpoint of smoothness. However, this consistency 
is not present when the composite series are strongly 
affected by cyclical variations of short periodicity and, 
in such cases, Ry should be preferred in deciding which 
of the two procedures gives the smoothest seasonally 
adjusted data. 


yrori 
vere 
o- 
tf 
j 
‘4 
. A ¥: 
2} ‘ia 
‘es 
b7 
di Ab TPLATY 
‘ s¥ 
ti wie 
7/ 1° 
4 
rh 
3 ~~ 
| 
é 
? 
J t 
aes 
if 
-s v 
‘ 
i 
he 
en 
+) 
ei i 
Lif 
) oF 
~ ' 
, 
oe ‘ 
Inve 
hy 
‘ é 
i 4% t 4 
OTS OF} 
; rar oe 
- bu ; 
i 
q 
i 
i. 
i 
' ? 
‘ 
¥ 
e Ff 
iv? 
1 


, ae 
i? ii 
' 1 ns 
Q ‘ 
) ; 
' 
“art reais. et 3 
4 , 
“# ) . 
A : 
<a 
; 4 
aay ‘ eee 
: 
T9vewne vir 
& 
at 
: 
iii sai 
ry 15 
my 
} 
, as 
toay 
by no] ay 
z 
‘ ‘ 
“a 
Ei ab 
iS 
2 ; + 
id H 
ee 
Liss Lf 
f 
i 
id 
j 
‘| 
roc af 
5 
Tf } 
Pe : 
wi 
* 
y a 
H - . 
he = b 


it c, 
Ong 
7 
: 
ny 


co 


tal 


yeontt C be 


I ie ue ” ihe mies Syne 
prinied oe ike tithe pa ee 

piste 

oan ly. SFaL 7 t 


alms hoe br Aire sig 
NO * 1 
ViNP tw, Raita as" 


5 9 
> | t2 


~ 
é 


cae? 
s mteg i 4 | . 
‘ 
Or STATO LL ie @ea7 8 Ty ard 
‘ Susu rarrentbares “* 
sort} peter, a Boyrprcabiny gor, ¢ 
. i j s4 
; 4 t « day tnt hd 
f al rf Prii i siti 
+i f MIM US 
i 
i v) i rel 
7 ' ¥ # ) ids y Try 
2 theoee Wg hi ad 
fi 4 ’ q * 
‘ 43 
=] j Gy 
t / ‘ he Dis Pere | | erat 
ai 3 ; tat: ERS Bea i) sia) en . . 
rach Ke Rienos jaratt sau “hago 


i ies: PPRONGART op boramg aay of 
+4 one res asinine 4 atl ani 


“AG a RIZIANOS 


= 


a ty] 
” 
‘as 


aera se" 
Lavan ae - Tis cree 
eMail) art bao 
A ee 


‘ <¥H > fy Bh 


ft sd of the: 


om the 
T P sONee: 


' bane ‘4 
tape tor Stak 3, 
‘ wee Te prey ‘ 


Lid, 


rit) rewind 


vod a 


aed 54 
ve ETIgM Per, ‘1 
ders) aad ey 


7 


Chapter III 


THE USER’S MANUAL OF THE X-11-ARIMA 
COMPUTER PROGRAM 


This user’s manual is divided into Parts A, B, C and 
D. Part A describes the control cards and inputs for the 
seasonal adjustment of single series by the X-11-ARIMA 
method. Part B describes the control cards and input for 
the seasonal adjustment of composite series that result 
from adding, subtracting, multiplying and/or dividing 
the component series. Part C is the file description for 
the X-11-ARIMA Program and Part D gives the sample 
printouts. 


Part A. The X-11-ARIMA Seasonal Adjustment 
Control Cards and Inputs (Mandatory) 


There are 11 types of control cards and inputs for the 
X-11-ARIMA program if no compositing is done. Four 
of these types are mandatory (1, 8, 9 and 11) for the 
processing of each series while the other seven types of 
input cards are optional. The type and order of the 11 
control cards and inputs are: 


Section 


1.The Main Monthly or Quarterly Control Card 
(Mandatory) 


2. The Extra Options Control Card (Optional) 


3. The ARIMA Control Card for User Supplied Model 
(Optional) 


4. User Supplied Format Card for the Unadjusted Series 
(Optional) 


5. User Supplied Format Card for the Prior Adjustment 
Factors (Optional) 


6. The Special Output Control Card(s) (Optional) 


7. User Supplied Format Card for the Special Output 
(Optional) 


8. The Title Card(s) (Mandatory) 

9. The Unadjusted Data Cards (Mandatory) 
10. The Prior Adjustment Data Cards (Optional) 
11. The End of Run Card (Mandatory). 


Part A is divided into 11 sections corresponding to 
the 11 types of inputs. Sections 1, 8, 9 and 11 will 
enable the user to run the standard versions of the 
program. If the user is interested in applying different 
seasonal curves for different months, or different trend- 
cycle curves for preliminary adjustment or other extra 
options, Section 2 should be read. If the user is interest- 
ed in running a non-standard ARIMA model, Section 3 
should be read. If the input data is in a non-standard 
format, Section 4 should be read. If a prior monthly or 
quarterly adjustment is required and the prior input data 
is in a non-standard format, Section 5 should be read. If 
the user requires any of the tables in X-11-ARIMA 
reproduced in machine-readable form, Section 6 should | 
be read and if these tables are required in a non-standard 
format, Section 7 should be read. If prior monthly or 
quarterly adjustment is required, Section 10 should be 
read. 


Section 1. The Main Monthly or Quarterly Control Card 
(Mandatory) 


There are two types of main control cards, a monthly 
version and a quarterly version. The two types are 
mutually exclusive and the user should refer to Part A.1 
if interested in doing a monthly adjustment and Part A.2 
if interested in a quarterly adjustment. Both types of 
cards are divided into a data description section and an 
option section. Columns 1 and 2 and 11 to 22 contain 
data description information and all the information for 
this section must be supplied. Columns 23 to 80 contain 
information on possible options available in the pro- 
gram. All these columns can be left blank and the user 
will obtain a standard multiplicative seasonal adjustment 
without ARIMA extrapolation. The user should read the 
option section to select, among others, ARIMA extra- 
polation, strike adjustments, trading-day adjustments, 
different moving averages or longer printouts. Basically, 
the two types of main control cards are similar except 
an ““M” is inserted in column 1 for a monthly adjust- 
ment and a “‘Q” is inserted in column 1| for a quarterly 
adjustment. 
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PART A.1. Monthly Seasonal Adjustment Control Card 


Data Description Section (Mandatory) 


Card Punch Description 

Column 

1 CONTROL CARD IDENTIFIER 

M Monthly seasonal adjustment. 

2 INPUT FORMAT CONTROL 

Blank Year and identifier on the right, data FORTRAN FORMAT (12F6.0,12,A6) 

in 6-digit fields. 

1 User supplied format A FORTRAN FORMAT card describing the data 
areas only is required after the main X-11-ARIMA 
control card. See Section 4 of this part. 

2 Year and Identifier on the right of 2nd FORTRAN FORMAT (6F12.0, /, 6F 12.0, 12,A6) 

card (two cards per year), datain 12-digit 
fields. 
3 STC Standard Format 
Identifier and year on the left (monthly FORTRAN FORMAT (A6,12,12F6.0) 
series), data in 6-digit fields. 

4 Tape or disk in CANSIM data base utility FORTRAN FORMAT (A8,12,10X,12E16.10,18X) 

format, data in 16-digit fields. 

5 Identifier and year on the left on the FORTRAN FORMAT (A6,12,6F12.0,/,8X,6F12.0) 

first of two cards (two cards per year), 
data in 12-digit fields. 

3-10 Any Series Identification Code may be numeric, alphabetic, or mixed; must be identical to series identifier 
on data cards. The series identifier must be left justified, i.e., if the data records have a six-column 
identifier, punch it in columns 3 to 8 inclusive. 

11-12 01-12 Number of the month in which series start, ie., 01 for January, 02 for February, ..., 12 for De- 
cember. The first entry on the first data card must be made in the field corresponding to the month 
entered here. Thus if the series begins in March, the first two data fields on the first data card must be 
blank. 

13-14 00-99 Last two digits of the year in which the series starts. This date must be the same as the year punched on 
the first data card for this series. The first two digits of the year, in this field and all others calling for 
a year entry, are assumed to be 19. 

15-16 01-12 Number of the month in which the series ends. 

17-18 00-99 Last two digits of the year in which the series ends. This date must be the same as the year punched on 
the last data card for this series. 

19 Number of Decimals on Input Cards. This option can be used to modify input formats 0, 2, 3 and 5 in 
column 2 on the card. This option will have no effect on input formats 1 and 4. 

Blank No decimals. 

1 1 decimal. 

2 2 decimals. 

3 3 decimals. 

4 4 decimals. 

5 5 decimals. 

20 Tape or Disk Input 

Blank Input Data on cards. 

1 Input Data on tape or disk. 

2 Input data on tape or disk and the tape is rewound before reading. 

3 Input data on tape or disk and concatenated input files can be read. 

2A Special Output (Card, Tape, Disk, etc.). 

Blank No special output. 

1 Special output. If this option is selected, a control card describing the special output must follow this 


card. See Section 6 of Part A. 
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Data Description Section (Mandatory) — Concluded 


a SLE CE 2 CE ELE, 


Card Punch 
Column 
I) 0-5 


Description 


Number of Decimals on Output Tables. All tables will be printed with the number of decimals entered 


In the multiplicative version trading-day adjustment factors on Tables C16 and C18, seasonal factors 
on Table D10 and combined factors on Table D16 are shown with two decimals in the regular output 
only. Tables of ratios are shown with one decimal. The allowed values for other tables are the same as 
in the “number of decimals on input cards” in column 19. 


Option Section 
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Option Card Punch 
Code Column 
A 23 
Blank 
1 
2 
B 24 
Blank 
1 
(Q 25 
Blank 
1 
D 26 
Blank 
1 
2 
3 
4 
5 
E 27 
Blank 
1 
2, 
F 28-29 
Blank 
01-99 
G 30-31 
Blank 
01-99 


Description 


Type of Adjustment 
Multiplicative adjustment. 
Additive adjustment. 
Logarithmic adjustment. 


Adjustment of Yearly Totals 
No adjustment of yearly totals. 


Adjust the seasonally adjusted series to make the yearly totals of the seasonally adjusted series 
and original series the same. 


Type of Program 

Seasonal adjustment. 

Summary measures develops estimates of the trend-cycle, irregular, 1/C, MCD and residual 
trading-day and seasonal variation from a seasonally adjusted input. 

Type of Printout 


Standard printout from 19 to 31 tables are printed depending on which other options are 
selected. 


Brief printout. From three to four tables are printed (Al, D10, and D11 and D16). 
Analysis printout. From seven to 13 tables are printed (Al, D, E, and F tables). 
Short printout. From seven to 13 tables are printed (mainly D and F tables). 

Long printout. From 28 to 42 tables are printed. 

Full printout. From 45 to 62 tables are printed. 


Charts 


Standard charts. The original series, 12 monthly seasonal charts and the trend-cycle chart are 
printed. 


No charts. 

All charts, 12 monthly seasonal charts and charts of the original series, trend-cycle, irregular, 
seasonal factors and the Kolmogorov-Smirnov cumulative periodogram. 

Lower Sigma Limit for Graduating Extreme Values in Estimating Seasonal and Trend-cycle 
Components 

Assign full weight to irregular values within 1.5 o limits. 

Irregulars will be assigned full weight within the o limit entered here (where 01 means a o 
limit of 0.1). 

Upper Sigma Limit for Graduating Extreme Values 

Assign zero weight to irregular values outside the 2.5 o limit. 


Irregulars will be assigned zero weight outside the o limit entered here (where 01 means a o 
limit of 0.1) 


Option Section — Continued 
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Option Card Punch Description 

Code Column 

H 32 Moving Average for Seasonal Factor Curves 
For series shorter than five complete years, the program chooses only the stable seasonality 
option and the user has no control over it. 

Blank Select a 3 x 3 for the first estimate of the seasonals in each interation and a 3 x 5 in the final 
estimate. 

1 Select a 3 x 3 moving average in all iterations. 

2 Select a 3 x 5 moving average in all iterations. 

5 Select a 3 x 9 moving average in all iterations. 

4 Select a stable seasonal (average of all values for the month) in all iterations. 

5 This option will select a different moving average for each month. The program chooses the 
appropriate average and the user has no control over the selection procedure. For the selection 
of different moving averages for different months the user is referred to Section 2 of Part A. 

I 33) Moving Average for Variable Trend-cycle Routine 

Blank The program will select an appropriate moving average from the three listed. 

1 Select a 9-term Henderson. 

2 Select a 13-term Henderson. 

3 Select a 23-term Henderson. 

J 34 One Year of Forecasts and Backcasts Using ARIMA Extrapolation Routine 
This option generates one year of extrapolated values at the beginning (backcasts) and or at the 
end (forecasts) of the series and it can be applied only to series of at least five complete years. 
For series longer than 15 complete years, only the last 15 years will be used to fit the model. 
The extrapolated values are printed only in Table B1 and not used for the calculations of the 
summary measures. 

Blank No extrapolation. 

1 Three ARIMA models are automatically fitted to the unajusted series. The model giving the 
smallest average extrapolation error for the last three years is chosen to produce one year of 
extrapolated values at both ends of the series. None of the models is selected and, therefore, no 
extrapolation is made if: (1) the absolute average error for the last three years is greater than 
12% for the forecasts or 18% for the backcasts; or (2) the x2 probability is smaller than 10%; 
or (3) there are signs of over-differencing. If the above criteria failed marginally, the user can 
still apply the model that gives the smallest extrapolation error by resubmitting the series with 
the option where the user provides his own model. 

2 A model chosen by the user will be fitted to the unadjusted series and the extrapolated values 
will be used even if the model does not pass the above acceptance criteria. A card containing 
the model identification information must immediately follow the ‘““M” card or the X-card if 
present if this option is selected. The data and format for this card are described in Section 3 
of Part A. 

3 Similar to (1) but the extreme values of the original series are automatically replaced by their 
corresponding function values of the ARIMA model chosen. This option should be used when 
the unadjusted series is strongly affected by outliers to avoid a bad extrapolation and a poor 
estimation of the seasonal factors. The replacement of the extreme values is not made for 
2(pt+Pxs+d+Dxs) observations at the beginning of the series. This means that for a (OMEN) 
(0,1,1)42 ARIMA monthly model, no replacement of extremes is made for the first 26 months 
of the series. 

4 Similar to (2) but the extreme values of the original series are automatically replaced by their 
corresponding function values of the ARIMA model chosen. This option should be used when 
the unadjusted series is strongly affected by outliers to avoid a bad extrapolation and a poor 
estimation of the seasonal factors. The replacement of the extreme values is not made for 
2(p+Pxstd+Dxs) observations at the beginning of the series. This means that for a (0,1,1) 
(0,1,1)132 ARIMA monthly model, no replacement of extremes is made for the first 26 months 
of the series. 

5 Similar to (1) but the ARIMA model is used to generate only forecasts. 

6 Similar to (2) but the ARIMA model is used to generate only forecasts. 

7 Similar to (3) but the ARIMA model is used to generate only forecasts. 

8 Similar to (4) but the ARIMA model is used to generate only forecasts. 


Option Section — Continued 
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Option Card Punch Description 

Code Column 

K 35 Adjustment of Trend-cycle for Strikes 
Modification of extremes values may be made before computing the trend-cycle estimate. This 
adjustment for extremes substantially reduces the effect of major prolonged strikes or similar 
irregular occurrences on the B7 and subsequent trend-cycle estimates. Care should be exercised 
in its use, however, since for some series the estimates near sharp business cycle peaks or 
troughs will be similarly affected. 

Blank Compute the B7 trend-cycle curve without strike adjustment. 
1 Do strike adjustment before computing the B7 trend-cycle curve. 

1b, 36 Prior Monthly Adjustment Factors 
This option is used to specify whether or not a prior adjustment is required and in what format 
the prior factors must be read. The prior factors are divided into the original data, before the 
multiplicative or logarithmic seasonal adjustment process. They are subtracted from the original 
series before an additive adjustment. 

Blank No prior monthly adjustment. 
1 Year and identifier on the right, data FORTRAN FORMAT (12F6.0, I2,A6) 
in 6-digit fields. 
2 User supplied format. A FORTRAN FORMAT card describing the data 
areas only is required after the main X-11-ARIMA 
control card. See Section 5. 
3 Year and Identifier on the right of 2nd FORTRAN FORMAT (6F12.0, /, 6F12.0, 12,A6) 
card (two cards per year) data in 12-digit 
fields. 
4 STC Standard Format 
Identifier and year on the left (monthly FORTRAN FORMAT (A6,12,12F6.0) 
series), data in 6-digit fields. 
5 Tape or disk in CANSIM data base utility FORTRAN FORMAT (A8,12,10X,12E16.10,18X) 
format, data in 16-digit fields. 
6 Identifier and year on the left on the first FORTRAN FORMAT (A6,12,6F12,0,/,8X,6F 12.0) 
of two cards (two cards per year), data 
in 12-digit fields. 

M 37-44 Any Prior monthly adjustment identification code. This code may be numeric, alphabetic, or mixed 
and must be identical to the prior series identifier on the data cards. See Section 10 for a 
description of the prior monthly adjustment factor cards. 

N 45-72 Prior Daily Weights 
(This option is available only with multiplicative or logarithmic adjustment.) Seven daily 
weights may be entered in these columns to adjust for trading-day variation prior to the sea- 
sonal adjustment process. The seven weights are combined to yield the prior trading-day adjust- 
ment factors shown in Table A4. Each weight is entered in a 4-digit field with the decimal point 
assumed to be between the first and second digits. The range of acceptable entries is 0000 to 
9999 corresponding to a range in weights of 0.000 to 9.999. The program adjusts the weights to 
total 7.000. These weights may be modified by the trading-day regression routine. 

45-48 0000 - Prior weight for Monday. 
SSE 

49-52 0000- Prior weight for Tuesday. 
9999 

53-56 0000 - Prior weight for Wednesday. 
9999 

57-60 0000 - Prior weight for Thursday. 
9999 

61-64 0000 - Prior weight for Friday. 
9999 

65-68 0000 - Prior weight for Saturday. 
9999 

69-72 0000 - Prior weight for Sunday. 
9999 

O 73 Xx X-card Indicator 
An X-card will follow immediately behind the main control card. 

Blank No X-card is present in the control deck. 


Option Section — Concluded 
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Description 


Option Card Punch 
Code Column 
P 74 
Blank 
1 
1p 74 a 
3 
Q 715-76 
Blank 
00-99 
R 717-78 
Blank 
00-99 
S 79-80 
Blank 
01-99 


Trading-day Regression 


Estimates of the seven daily trading-day weights may be made from the data. These estimates 
may be computed and used, not used or used only if they explain significant variations on the 
basis of an F test. Prior weights, if supplied, may or may not be corrected by these estimates. 
See Appendix A. 


Exclude the computation of the trading-day regression. 


Compute the trading-day regression and print the results but do not adjust the series by the 
factors computed. 


Compute the trading-day regression, print the results and adjust the series by the regression 
estimates. If prior factors have been supplied, correct them on the basis of these estimates. 


Compute the trading-day regression and print the results. In iteration B of the program (see 
Appendix A), adjust the series by the regression estimates or prior factors corrected by the 
regression estimates to obtain preliminary weights for the irregular series. In iteration C (see 
Appendix A), use the regression estimates only if they explain significant variation on the 
basis of the F test. 


Starting Date for Computing Trading-day Regression 

(This option is meaningful only if the trading-day regression is computed in option P.) 

Derive estimates of the trading-day weights using the entire series as input to the regression. 
Derive estimates of the trading-day weights using only the part of the series beginning with 
January of the year punched here as input to the regression. 

Starting Date for Applying Trading-day Regression 


(This option is meaningful only if the trading-day regression is applied in option P.) The starting 
date determined by this option is independent of the date selected in option Q and may be the 
same, earlier or later. 


Apply the trading-day regression estimates or prior trading-day weights corrected by regression 
estimates to the entire series. 


Apply the trading-day regression estimates only to the part of the series beginning with January 
of the year punched here. If prior weights are supplied, adjust the part of the series preceding 
this date by the prior weights only, and adjust the part of the series from this date to the end 
by the prior weights corrected by the regression estimates. 


Sigma Limit for Excluding Extreme Values from Trading-day Regression 


(This option is meaningful only if the trading-day regression is computed in option P.) 


In estimating trading-day variation from the data, irregular values more than a designated num- 
ber of standard deviations (o’s) from 1.0 in the multiplicative version (or 0.0 in the additive 
version) are excluded as extreme. These values are shown in Tables B14 and C14. Usually a 
limit of 2.5 o is satisfactory. For more details, see Appendix A. 


Exclude irregular values beyond a o limit of 2.5. 
Exclude irregular values beyond a a limit between 0.1 and 9.9. 


PART A.2. Quarterly Seasonal Adjustment Card 


Data Description Section (Mandatory) 


Card Punch Description 
Column 
1 CONTROL CARD IDENTIFIER 
Q Quarterly seasonal adjustment. 
2 INPUT FORMAT CONTROL 
Blank Year and identifier on the right, data FORTRAN FORMAT (4(12X,F6.0), 12, A6) 
in 6-digit fields. 
1 User supplied format. A FORTRAN FORMAT card describing data areas 
only is required after the main X-11-ARIMA 
control card. See Section 4. 
2 Year and identifier on the right, data in FORTRAN FORMAT (4F 12.0, 24X, I2, A6) 


12-digit fields. 


Syn 


Data Description Section (Mandatory) — Concluded 


Description 


STC Standard Format 


Identifier and year on the left, data in 6- FORTRAN FORMAT (A6, I2, 4 (12X, F6.0)) 
digit fields. 

Tape or disk in CANSIM data base utility FORTRAN FORMAT 

format, data in 16-digit fields. (A8, 12, 10X, 12E16.10, 18X) 

Identifier and year on the left, data in FORTRAN FORMAT (A6,12,4F 12.0) 
12-digit fields. 


Series Identification Code may be numeric, alphabetic or mixed; must be identical to series identifier 
on data cards. The series identifier must be left justified, i.e., if the data records have a six-column 
identifier, punch it in columns 3 to 8 inclusive. 


Number of the quarter in which series starts, i.e., 01 for first quarter, 02 for second quarter, 03 for 
third quarter and 04 for fourth quarter. The first entry on the first data card must be made in the 
field corresponding to the quarter entered here. Thus if the series begins in the third quarter, the first 
two data values on the first data card must be blank. 


Last two digits of the year in which the series starts. This date must be the same as the year punched on 
the first data card for this series. The first two digits of the year, in this field and all others calling for 
a year entry, are assumed to be 19. 


Number of the quarter in which the series ends 


Last two digits of the year in which the series ends. This date must be the same as the year punched on 
the last data card for this series. 


Number of Decimals on Input Cards. This option can be used to modify input formats 0,2,3, and 5 in 
column 2 on this card. This option will have no effect on input formats 1 and 4. 

No decimals. 

1 decimal. 

2 decimals. 

3 decimals. 

4 decimals. 

5 decimals. 


Tape or Disk Input 

Input data on cards. 

Input data on tape or disk. 

Input data on tape or disk and the tape is rewound before reading. 
Input data on tape or disk and concatenated input files can be read. 


Special Output (Card, Tape, Disk, etc.). 
No special output. 


Special output. If this option is selected, a control card describing the special output must follow 
this card. See Section 6. 


Number of decimals on output tables. All tables will be printed with the number of decimals entered 
here. In the multiplicative version, seasonal factors on Table D10 are shown with two decimals in the 
regular output only. Tables of ratios are shown with one decimal. The allowed values for other tables 
are the same as the input decimals option in column 19. 
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Card Punch 
Column 
2 3 
4 
5 
3-10 Any 
ibe? 01-04 
13-14 00-99 
15-16 01-04 
17-18 00-99 
19 
Blank 
1 
2 
3 
4 
5 
20 
Blank 
1 
2 
3 
21 
Blank 
1 
22 0-5 
Option Section 
Option Card 
Code Column 
A 23 


Description 


Type of Adjustment 
Multiplicative adjustment. 
Additive adjustment. 


Option Section — Continued 
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Option Card Punch 
Code Column 


Description 


24 
Blank 


Blank 


vA fb WN 


F 28-29 
Blank 
01-99 


G 30-31 
Blank 
01-99 


Blank 


An WN Ff 


Blank 


Logarithmic adjustment. 


Adjustment of Yearly Totals 
No adjustment of yearly totals. 


Adjust the seasonally adjusted series to make the yearly totals of the seasonally adjusted and 
original series the same. 


Type of Program 

Seasonal adjustment. 

Summary measures develops estimates of the trend-cycle, irregular, T/C, QCD and residual 
seasonal variation from a seasonally adjusted input. 

Type of Printout 


Standard printout from 19 to 31 tables are printed depending on which other options are 
selected. 


Brief printout. From three to four tables are printed (Al, D10, and D11). 
Analysis printout. From seven to 13 tables are printed (Al, D, E and F tables) 
Short printout. From seven to 13 tables are printed (mainly D and F tables). 
Long printout. From 28 to 42 tables are printed. 

Full printout. From 45 to 62 tables are printed. 


Charts 


Standard charts. The original series, four quarterly seasonal charts and the trend-cycle charts 
are printed. 


No charts. 

All charts, four quarterly seasonal charts and the charts of the original series, trend-cycle, 
irregular, seasonal factors and Kolgomorov-Smirnov cumulative periodogram. 

Lower Sigma Limit for Graduating Extreme Values in Estimating Seasonal and Trend-cycle 
Components 

Assign full weight to irregular values within the 1.5 o limits. 


Assign full weight to irregular values with a o limit between 0.1 and 9.9. 


Upper Sigma Limit for Graduating Extreme Values 
Assign zero weight to irregular values outside the 2.5 a limit. 


Assign zero weight to irregular values outside a o limit between 0.1 and 9.9. 


Moving Averages for Seasonal Factor Curves 


For series shorter than five complete years, the program chooses only the stable seasonality 
option and the user has no control over it. 


Select a 3 x 3 for the first estimate of the seasonals in each iteration and a 3 x 5 in the final 
estimate. 


Select a 3 x 3 moving average in all iterations. 

Select a 3 x 5 moving average in all iterations. 

Select a 3 x 9 moving average in all iterations. 

Select a stable seasonal (average of all values for the quarter) in all iterations. 

This option will select a different moving average for each quarter. The program chooses the 
appropriate average and the user has no control over the selection procedure. For the selection 
of different moving averages for different quarters, the user is referred to Section 2 of Part A. 
Moving Average for Variable Trend-cycle Routine 

The program will select an appropriate moving average from the two listed. 

Select a 5-term Henderson. 


Select a 7-term Henderson. 


Option Section — Continued 
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Description 


Option Card Punch 
Code Column 
J 34 
J 34 Blank 
1 
Z 
3 
4 
5 
6 
if 
8 
K 35 
Blank 
1 
iL, 36 
Blank 
1 
2 
3 


One Year of Forecasts and Backcasts Using ARIMA Extrapolation Routine 


This option generates one year of extrapolated values at the beginning (backcasts) and or the 
end (forecasts) of the series and it can be applied only to series of at least five complete years. 
For series longer than 15 complete years, only the last 15 years will be used to fit the model. 
The extrapolated values are added to the unadjusted series to improve the seasonal adjustment 
of the most recent years. The extrapolated values are printed only in Table B1 and not used 
for the calculations of the summary measures. 


No extrapolation. 


Three ARIMA models are automatically fitted to the unajusted series. The model giving the 
smallest average extrapolation error for the last three years is chosen to produce one year of 
extrapolated values at both ends of the series. None of the models is selected and, therefore, no 
extrapolation is made if: (1) the absolute average error for the last three years is greater than 
12% for the forecasts or 18% for the backcasts; or (2) the x2 probability is smaller than 10%; 
or (3) there are signs of over-differencing. If the above criteria failed marginally, the user can 
still apply the model that gives the smallest extrapolation error by resubmitting the series with 
the option where the user provides his own model. 


A model chosen by the user will be fitted to the unadjusted series and the extrapolated values 
will be used even if the model does not pass the above acceptance criteria. A card containing 
the model identification information must immediately follow the “‘Q” card or the X card 
(if present) if this option is selected. The data and format for this card are described in Section 
3 of Part A. 


Similar to (1) but the extreme values of the original series are automatically replaced by their 
corresponding function values of the ARIMA model chosen. These options should be used when 
the unadjusted series is strongly affected by outliers to avoid a bad extrapolation and a poor 
estimation of the seasonal factors. The replacement of the extreme values is not made for the 
2(pt+Pxstd+Dxs) observations at the beginning of the series. This means that for a (Os1.D) 
(0,1,1)4 ARIMA quarterly model, no replacement of extremes is made for the first 10 quarters 
of the series. 

Similar to (2) but the extreme values of the original series are automatically replaced by their 
corresponding function values of the ARIMA model chosen. These options should be used when 
the unadjusted series is strongly affected by outliers to avoid a bad extrapolation and a poor 
estimation of the seasonal factors. The replacement of the extreme values is not made for the 
2(pt+Pxs+d+Dxs) observations at the beginning of the series. This means that for a (0,1,1) 
(0,1,1)4 ARIMA quarterly model, no replacement of extremes is imade for the first 10 quarters 


of the series. 

Similar to (1) but the ARIMA model is used to generate only forecasts. 
Similar to (2) but the ARIMA model is used to generate only forecasts. 
Similar to (3) but the ARIMA model is used to generate only forecasts. 
Similar to (4) but the ARIMA model is used to generate only forecasts. 


Adjustment of Trend-cycle for Strikes 


Modifications of extreme values may be made before computing the trend-cycle estimate. This 
adjustment for extremes substantially reduces the effect of major prolonged strikes or similar 
irregular occurrences on the B7 and subsequent trend-cycle estimates. Care should be exercised 
in its use, however, since for some series the estimates near sharp business cycle peaks or 
troughs will be similarly affected. 


Compute the B7 trend-cycle curve without strike adjustment. 
Perform the strike adjustment before computing the B7 trend-cycle curve. 


Prior Quarterly Adjustment Factors 


This option is used to specify whether or not a prior adjustment is required and in what format 
the prior adjusted series must be read. The prior factors are divided into the original data before 
the multiplicative or logarithmic seasonal adjustment process. They are subtracted from the 
original series before the additive adjustment. 


No prior quarterly adjustment. 
Year and identifier on the right, data in © FORTRAN FORMAT (4(12X,F6.0), 12, A6) 
6-digit fields. 


User supplied format. A FORTRAN FORMAT card describing data areas 
only is required after the main X-11 control card. 
See Section 5. 


Year and identifier on the right, datain © FORTRAN FORMAT (4F12.0,24X,12,A6) 
12-digit fields. 


Option Section — Concluded 
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Option Card Punch Description 

Code Column 

IE 36 4 STC Standard Format 
Identifier and year on the left, datain6- FORTRAN FORMAT (A6, 12, 4 (12X, F6.0)) 
digit fields. 

5 Tape or disk in CANSIM data base utility FORTRAN FORMAT 
format, data in 16-digit fields. (A8, 12, 10X, 12E16.10, I8X) 

6 Identifier and year on the left, datain12- . FORTRAN FORMAT (A6, 12, 4F 12.0) 
digit fields. 

M 37-44 Any Prior quarterly adjustment identification code. This code may be numeric, alphabetic, or mixed 
and must be identical to the prior series identifier on the data cards, see Section 10 of this 
part for a description of the prior quarterly adjustment factor cards. 

X-card Indicator 
18 x An X-card will follow immediately behind the main control card. 
Blank No X-card is present in the control deck. 


Section 2. Extra Options Control Card (Optional) 


This optional control card allows the user to: (i) 


plying, dividing or summing with a constant weight 
different from one. For direct and indirect seasonal 
adjustment this extra options control card must be used 


select a centred 24-or 8-term moving average for month- 
ly or quarterly data to replace the centred 12- or 4-term 
moving average used for a preliminary estimation of 
the trend-cycle; (ii) include length-of-month variation in 
trading-day factors; (iii) select different moving averages 
for different months or quarters and; (iv) perform direct 
and indirect seasonal adjustment of composite series 
when each component enters either subtracting, multi- 


Extra Options Control Card (Optional) 


with other control cards as described in Part B of this 
user’s manual. 


This extra options control card must always have an 
“Xx”? punched in column 1 for its identification. If this 
extra options control card is present, the user must 
punch an “‘X” in column 73 of the main control card. 


eS 


Card Punch Description 

Column 

1 XxX This is a required entry and identifies this card as the control card for extra options selected by the 
user. 

2 Blank Monthly — 12-term centred moving average. (Quarterly — 4-term centred moving average.) 

1 Monthly — 24-term centred moving average. (Quarterly — 8-term centred moving average.) 

3 Length-of-month Allowance 
(This option is meaningful only if a prior and/or trading-day regression is made, and is available only 
with the multiplicative adjustment.) The option allows the inclusion of variations arising from the 
length of the month in the seasonal factors or in the trading-day factors. 

Blank Do not include an allowance for the length of month in the trading-day factors. Length-of-month 
variations are included with the seasonal factors. Divisors used in the construction of monthly weights 
are 31, 30, and 28.25 for 31 and 30 day months and February, respectively. 

1 Include length-of-month variation in the trading-day factors rather than in the seasonal factors. Di- 
visors for all months is 30.4375, the average length of a month. 

4 Blank a — No compositing called for or 
b — series to be only added if compositing. 

1 Series enters into the composite by being subtracted. 

2 Series enters into the composite by being multiplied. 

3 Series enters into the composite by being divided. 


2295 


Extra Options Control Card (Optional) — Concluded 


b — component series are not to be multiplied by a constant before doing compositing called for on 


Component series are to be mutiplied by a constant, .001 to 99.999 before doing compositing called 


The same moving average, specified in column 32 of the main control card, will be used for every 


Select a stable seasonal (average of all values for the month) for January or the first quarter. 


Card Punch Description 
Column 
5-9 Blank a — Nocompositing called for or 
column 4 of the card. 
00001 - 
99999 for on column 4 of this card. 
10 Blank 
month or quarter. 
i Select a 3 x 3 moving average for January or the first quarter. 
2 Select a 3 x 5 moving average for January of the first quarter. 
3 Select a 3 x 9 moving average for January or the first quarter. 
4 
aD 0-4 Same options as column 10 for February or second quarter. 
(V9) 0-4 Same options as column 10 for March or the third quarter. 
13 0-4 Same options as column 10 for April or the fourth quarter. 
14 0-4 Same options as column 10 for May. 
15 0-4 Same options as column 10 for June. 
16 0-4 Same options as column 10 for July. 
1) 0-4 Same options as column 10 for August. 
18 0-4 Same options as column 10 for September. 
19 0-4 Same options as column 10 for October. 
20 0-4 Same options as column 10 for November. 
2 0-4 Same options as column 10 for December. 


Section 3. The ARIMA Control Card for User Supplied 
Model (Optional) 


This control card allows the user to specify an ARIMA 
model. The specification procedure is general enough to 
cover most of the possible models. If this control card is 
required, the user must punch a “2” in column 34 
(option J) of the main control card. There are three 


ARIMA Model Identification Card (Optional) 


models built into the program and if the user wishes, 
this card is not required to do an ARIMA forecast. A 
“1”? can be punched in column 34 (option J) in the 
main control card and the program will specify the 
model. The computing time for the ARIMA option can 
be reduced considerably by specifying good initial 
values for the parameters. Thus users should specify the 
model and the initial parameter values if available. 


Option Card Punch Description 
Code Column 
A 1 Transformation of the Original Data 
Blank No transformation. 
I, Logarithmic transformation. 
je Power transformation. If this option is specified, columns 9 to 11 must be non-zero. 
B » The Number of Regular Autoregressive Parameters (p) 
0 No regular autoregressive parameters. 


1 autoregressive parameter. 
2 2 autoregressive parameters. 


a) ae 


ARIMA Model Identification Card (Optional) — Continued 


This option specified the number of successive differences applied to the original series prior to 


This option specifies the number of successive differences of span 12 (or span 4 for quarterly 
series) applied to the original series prior to the ARIMA model fit. There can be from 0 to 4 


No power transformation. Column 1 must be blank or “‘L’’. 


The value of the power used in the transformation is entered in these columns. The range of 
acceptable entries is - 99 to 999 corresponding to a range in power of — .99 to 9.99. When this 
option is used, a “P’’ must be used in column 1. This option cannot be used if the series has 


Additive Constant to be Added to the Series Before Transformation 


This option is relevant only if a “L” or “P” is specified in column 1. The constant is read in 


Thus the constant can assume any value in the range — 9999.99 to 99999.99, 


The maximum number of iterations is the same as specified here. 


This option allows the users to specify initial values for the parameter defined by options in the 
ARIMA model. The maximum number of parameters permitted is 10. Thus if column 8 is 
blank, the sum of columns 2, 4, 5 and 7 must not exceed 10. If column 8 is not blank, the sum 
of columns 2, 4, 5 and 7 must not exceed 9. The number of parameters specified here must 
equal the total number of parameters in the model. The initial values for the regular auto- 
regressive paramaters come first, followed by the regular moving average parameter seasonal 
autoregressive parameters seasonal moving average parameters, and the 89 or $o parameters (if 


The range of acceptable entries is -999 to 9999 corresponding to a range in parameters of 


Option Card Punch Description 
Code Column 
B 2 3 3 autoregressive parameters. 
a 4 autoregressive parameters. 
C 5 The Number of Regular Differences (d) 
the ARIMA model fit. 
0 No regular differences. 
1 1 regular difference. 
2 2 regular differences. 
3 3 regular differences. 
4 4 regular differences. 
D 4 0-4 The Number of Regular Moving-average Parameters (q) 
There can be 0 to 4 moving average parameters. 
E 5 0-4 The Number of Seasonal Autoregressive Parameters (P) 
There can be 0 to 4 seasonal autoregressive parameters. 
F 6 0-4 The Number of Seasonal Differences (D) 
seasonal differences. 
G q 0-4 The Number of Seasonal Moving-average Parameters (Q) 
There can be 0 to 4 seasonal moving average parameters. 
H 8 Deterministic Constant Term 
Blank No deterministic parameters. 
1 Constant deterministic moving-average parameter (00). 
2 Constant deterministic autoregressive parameter (~). 
I 9-11 Power for Transformation 
Blank 
= OY) 
999 
negative or zero values. 
J 12-18 
Blank No constant added. 
Not 
Blank Format!7.2; 
K 19-20 The Maximum Number of Iterations 
Blank The maximum number of iterations is 30. 
01-50 
L 21-60 Initial Values for the Parameters 
applicable). 
The default values for these initial parameters is 0.1. 
=a9.99)t0,99399) 
21-24 - 999 Initial value of the 1st parameter. 
9999 
25-28 - 999 Initial value of the 2nd parameter. 


9999 
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ARIMA Model Identification Card (Optional) — Concluded 
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Option Card Punch Description 

Code Column 

jb, 29-32 —999 Initial value of the 3rd parameter. 

9999 

33 -36 - 999 Initial value of the 4th parameter. 
9999 

37-40 — 999 Initial value of the 5th parameter. 
9999 

41-44 —999 Initial value of the 6th parameter. 
9999 

45-48 - 999 Initial value of the 7th parameter. 
9999 

49-52 = OE) Initial value of the 8th parameter. 
9999 

53-56 =e) Initial value of the 9th parameter. 
9999 

57-60 - 999 Initial value of the 10th parameter. 

M 61-80 Orders for the Parameters 
The order of the parameters can be specified by this option. The orders of the regular auto- 
regressive parameters come first, followed by the regular moving average parameter, the season- 
al autoregressive and seasonal moving average parameters, and a zero for the order of the 6, or 
?o parameter if applicable. If the user wishes to specify orders, an order must be specified for 
each parameter in the model. 

M 61-80 Blank The default values are 1 for the 1st regular autoregressive parameter, 2 for the 2nd parameter, 
etc.; followed by a 1 for the 1st regular moving average parameter, 2 for the 2nd parameter 
etc.; followed by a 1X (seasonal period) for the 1st seasonal autoregressive parameter, a 2X 
(seasonal period) for the 2nd seasonal autoregressive parameter, etc.; followed by a 1X (season- 
al period) for the 1st seasonal moving average parameter, a 2X (seasonal period) for the 2nd 
seasonal moving average parameter, etc.; and followed by a zero for the 6, or $9 parameter. 

61-62 01-99 The order for the 1st parameter. 
63 - 64 01-99 The order for the 2nd parameter. 
65 - 66 01-99 The order for the 3rd parameter. 
67-68 01-99 The order for the 4th parameter. 
69-70 01-99 The order for the 5th parameter. 
71-72 01-99 The order for the 6th parameter. 
73-74 01-99 The order for the 7th parameter. 
75-76 01-99 The order for the 8th parameter. 
717-78 01-99 The order for the 9th parameter. 
79-80 01-99 The order for the 10th parameter. 
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Section 4. User Supplied Format Card for the Un- 
adjusted Series (Optional) 


The word “format” refers to how the input data are 
arranged on the cards or records. The format of a data 
card is a sequence of fields (data points), each of which 
occupies one or more columns. For the computer pro- 
gram, the format is a set of specifications according to 


The X-11-ARIMA program has five built-in formats 
to input and output data. The user should use these 
formats whenever feasible because they enable the pro- 
gram to check the identifiers and years for all the input 
or output data. This feature considerably reduces errors 
due to misplaced or wrong cards and also allows the 
user to begin processing of the series in a year other than 


which information is read into the program from 
punched cards. The specifications tell the program which 
parts (or columns) of the card to skip, which parts to 
regard as all one number, and which parts to regard as 
several numbers in a row. It does this by giving the 
program a sequence of instructions which indicate the 
size of a field and the method of handling the field 
(ie., skipping it, entering it into the computer as a 
whoie number, entering it into the computer as a 
number with two decimal digits, etc.). 


the first year of the series. 


Sometimes the user will find it inconvenient or 
impossible to have the data prepared in one of the five 
standard formats. If this is the case, the user must punch 
a “1” in column 2 of the main control card and supply 
a fortran format statement to the program. 


This fortran format statement must be on one, 80 
column data card. The format must begin with an open 
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bracket and end with a closed bracket. Only F-type and 
E-type formats are permitted on this card. For more 
information on fortran format statements, the user can 
read any introductory fortran book. 


If a format card is supplied by the user, the identifiers 
and years cannot be checked by the program. If the 
input cards have identifiers and years on them, the 
program must be instructed to skip the columns con- 
taining this information. 


Section 5. User Supplied Format Card for the Prior 
Adjustment Factors (Optional) 


The format for the prior adjusted monthly or quar- 
terly series need not be the same as the input original 
series. As in Section 4, there are five standard formats 
available and the users should use these whenever 
possible. If the standard formats are used, the identifier 
given in columns 37 to 44 of the main control card is 
checked against the identifier used on the prior adjust- 
ment data cards. 


If the user wishes to apply the format for the prior 
adjusted series, a ‘‘2” should be punched in column 36 


Card, Tape, or Disk Output Option Card (Optional) 


(option L) of the main control card. If this option is 
selected, the identifier in option “M” of the main con- 
trol card is not checked but the identifier will be printed 
at the top of Table A2. 


Section 6. The Special Output Control Cards (Optional) 


Most tables in X-11-ARIMA can be output on cards, 
tape, or disk. At most nine tables can be reproduced by 
this option and only those appearing on the main 
table printout can be reproduced. Thus users should 
check column 26 of the main control card to see if the 
table they selected appears in the printout they chose. 
The user should also check to see if a “1” is punched in 
column 21 of the main control card because this option 
must be selected if card output is required. The tables 
are produced without any headings or titles and in the 
same sequence as they appear in the printout. 


If a “4” is punched in column 2 of this card, the 
tables cannot be output on cards. The tables must be 
output on disk or tape because the record length is 
D300 {tae 0. > =, 3 or 5” is punched in column 72, 
the last two columns of each “output series identi- 
fication code” must be left blank. 


Card Punch Description 
Column 
1 1-9 Number of Tables Punched 
2 Punch Output Format 
0-5 The format specification is identical to the “Input Format Control” specification in the main con- 
trol card of Part Al. If a “1” is entered in this column, the user must supply a format card. The 
format-card must immediately follow the output option card. If a user’s supplied format is used, no 
identifiers or years will be punched out with the data. Note the output formats need not be the same 
as the input format. 
3-6 BOl, The Table Number of the first table to be punched. The table numbers correspond to those on the 
D11, printout. Only tables which are printed can be punched. Table number must be left justified. The user 
D11A, should check the printout option and ensure the printout includes all tables to be punched. 
etc. 
7-14 Any Output Series Identification Code to be punched on the output cards for the first table. (No identifier 
will be punched if a user’s supplied format is requested.) 
15 0-5 Number of Decimals to be punched for Table 1. This option can be used to modify output formats 0, 
2, 3 and 5 in column 2 on this card. This option has no effect on output formats 1 and 4. 
16-28 The Second Table to be punched, i.e., table number, identifier, and the number of decimals (as in 
columns 3 to 15). — 
29-41 The third table to be punched. 
42-54 The fourth table to be punched. 
55-67 The fifth table to be punched. 
68 - 80 The sixth table to be punched. 
If more than six tables are requested, the output option card must be continued on a second card. 
The Second Output Control Card 
1-13 The seventh table to be punched. 
14-26 The eighth table to be punched. 
27-39 The ninth table to be punched. 


Section 7. User Supplied Format Card for the Special 
Output (Optional) 


The output format for special output need not be the 
same as the input or prior series format. Users can 
choose one of five standard formats or supply one of 
their own. If a standard format is chosen, an identifier 
and the year will be printed on each card. Since this 
will greatly decrease the chance of misplacing or losing 
a card, the user should try to choose a standard format 
whenever possible. 


If a non-standard format is required, a “1” should be 
placed in column 2 of the special output control card 
and a Fortran format statement must be inserted 


Title Card(s) (Mandatory) 
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describing the form of the output. If this option is 
chosen, identifiers and years cannot be placed on the 
card output and the number of decimals option becomes 
inoperative. 


Section 8. The Title Card(s) (Mandatory) 


This card is identified by a “T” punched in column 
1. The name of the series and any other information 
required by the user is entered on this card. This inform- 
ation will appear at the top of each page of output. 
Columns 2 to 80 can be left blank with no effect on the 
program. This card is mandatory for each series being 
processed. 
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The total number of title cards. There cannot be more than nine title cards. 


Card Punch Description 
Column 
1 T This is a required entry and identifies this card as a title card. 
2 The Number of Additional Title Cards 
Blank No additional title cards. 
1-9 
3-80 Any Series title. Any identification desired may be used. 
Additional Title Cards (Optional) 
1-80 Any 


Additional title information, printed only on the title page of the printout. Total number of title cards 


is indicated in column 2 of the main title card. 


Section 9. The Unadjusted Data Card (Mandatory) 


The data cards are placed immediately after the title 
card. Each series must contain at least three years and 
no more than 30 years of data if the ARIMA option is 
not used. If the ARIMA option is used, the series must 
have at least five years and no more than 29 years of 
data (series longer than 15 years have no backcasts). 


All data points in a series that is to be multiplicatively 
or logarithmically adjusted must contain a positive, non- 
zero numeric entry. If a zero or negative value appears in 
a series for which multiplicative or logarithmic adjust- 
ment was requested, the program will automatically 
switch to an additive method of adjustment. However, 
if the prior adjustment option is selected, the switch 
will not be made, since multiplicative prior adjustment 
factors are not compatible with an additive adjustment. 


The data cards must be in calendar order and must 
agree with the description of the data in columns 1 to 
22 of the main control card. Thus the series must be in 
the format specified in column 2, must begin and end on 
the dates given in columns 11 to 18, and if a standard 
format is selected, the series identification on each data 
card must be identical to that given in column 3 to 10. 


If formats 0, 2,3 or 5 are selected in column 2 of the 
main control eard, the user must leave columns 9 and 10 


in the identification code blank and the columns 3 to 8 
must agree exactly with the identification codes on each 
data card. 


The series may begin and end in any month (or 
quarter) of the year. The series may not start earlier than 
1900 nor end later than 1999. If a series starts in a 
month (or quarter) other than the first, blank fields 
must appear on the data cards for the missing months 
(or quarters). These fields are ignored by the program 
but must be inserted. If a user-supplied format is used, 
this is no longer true since the user has complete control 
over the specification of which columns to skip or 
read. 


Leading zeros in the data need not appear, nor the 
decimal points, because their position can be controlled 
by the “number of decimals” option in column 19 of 
the main control card. If no decimals are specified in 
column 19 but decimals appear in the input data, the 
number of decimals option is automatically overridden 
and the number of decimals on the card is read. The 
number of decimals on the printout (column 22 of the 
main control card) need not be the same as the number 
of decimals for the input data. 


The input data need not be on cards immediately 
following the title cards. The data can be placed ona 
tape or disk completely separated from the other nine 


types of input cards. To select this option a “1”, “2”, 
or “3” must be punched in column 20 of the main 
control card. 


If this option is selected in conjunction with a stand- 
ard format option (in column 2 of the main control 
card), an automated search mechanism is activated in the 
program. If a “1” is punched, the program will se- 
quentially search through the disk or tape for data with 
the right identifier and starting year. If a “2”’ is punched, 
the disk or tape is rewound before searching for the 
series. If a ‘3’? is punched, an end-of-file on unit 13 
causes the program to increment the Fortran sequence 
number (i.e., FT13FO01 is changed to FT13F002). The 
**3”’ punch is used for concatenated files. 


Section 10. The Prior Adjustment Data Cards (Optional) 


These cards are placed immediately after the data 
cards. The factors must begin and end in the same 
months (or quarters) as the input data cards. The prior 
adjustment cards must be in calendar order and, as in 
the input data cards, if the series does not begin in the 
first month (or quarter) the unused fields at the be- 
ginning of the first card must be left blank. 


The format of the prior adjustment need not be the 
same as the format for the input data. If a standard 
format is selected, the series identification code on each 
prior adjustment card must be identical to the identifier 
in columns 37 to 44 (option M) of the main control 
card. If a 1, 3, 4 or 6 is punched in column 36 (option 
L) of the main control card, columns 43 and 44 must 
be left blank and columns 37 to 42 must agree exactly 
with the identification codes on each prior adjustment 
card. 


If an additive adjustment is requested, the number of 
decimals on each prior adjustment card is assumed to be 
equal to the number of decimals requested for the input 
data in column 19 of the main control card. If the 
adjustment is additive, the prior adjustment series is 
subtracted from the original series. 


If a multiplicative or logarithmic adjustment is 
requested, the number of decimals on each prior adjust- 
ment is assumed to be 3 (unless a user’s supplied format 
is selected, then the user chooses the number of deci- 
mals). The prior factors must vary about 100 and no 
values can be negative (for the user’s convenience, a 
blank value is assumed to be a value of 100). If the 
adjustment is multiplicative or logarithmic, the factors 
are divided into the original series. 


Section 11. The End of Run Card (Mandatory) 


Following the last data card of the last series to be 
run (or the last prior adjustment card if present) there 
should be a card with a “Z” punched in column 1 and 
the other 79 columns left blank. This card signifies to 
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the program that the run is completed. Only one end 
card should be present regardless of the number of series 
being processed. 


Part B. The Control Cards for the Seasonal 
Adjustment of Composite Series 


The X-11-ARIMA seasonal adjustment program 
allows the user to seasonally adjust directly and indi- 
rectly composite series that result from the addition, 
subtraction, multiplication or division of any number 
of components, with equal or different constant weights. 


When one of the component series of the composite 
enters either subtracting, multiplying, dividing or adding 
but with a weight different from one, then the Extra 
Options Control Card (the “X” card) must be used. The 
entries on this card are explained in Part A, Section 2. 


For direct seasonal adjustment, the program first 
composes the unadjusted components and then season- 
ally adjusts the total. For indirect seasonal adjustment, 
the program first seasonally adjusts each of the com- 
ponents and then produces the seasonally adjusted 
composite series by implication. The final output of 
this program produces two statistics that measure the 
degree of roughness or lack of smoothing of the direct 
versus the indirect seasonally adjusted composed. 


The indirect seasonal adjustment can be made even 
when some of the components enter in the unadjusted 
form. In such cases, a summary measures run must be 
requested for those components that will not be season- 
ally adjusted. The user should punch a “1” in column 
“95”? of the main control card of the particular com- 
ponent. To operate the composite series seasonal ad- 
justment program, two control cards with a “C” punched 
in column “1” are required. The first “C” card comes 
before the control cards of the series to be composed. 
This card must have a “C” in column 1 and the re- 
maining 79 columns must be blank. This card initializes 
a composite run and tells the program that all the series 
after this control card and before the next “C” card are 
to be included in the composite. 


After the first “‘C” card follow the control cards for 
seasonally adjusting each of the components in the 
composite. All components to be seasonally adjusted 
must begin in the same month and year, and end in the 
same month and year. All the components in the 
aggregate must be monthly or all must be quarterly. 
There can be no mixing of monthly and quarterly 
components. There are no restrictions on the other 
options. Thus the user could do some of the components 
additively and some multiplicatively. Components can 
be run with or without ARIMA. 


The control cards for the individual components must 
conform to the specifications and order of Part A of this 
manual. Note that the main control card and title card 


must appear for each component, and other control 
cards may be required depending on the options selected 
on the main control cards for the components. 


After the data cards for the components, another 
card with a “C” in column 1 must appear. This card 
tells the program that the aggregate run is complete. 
Reading of this card will produce a direct and indirect 
seasonal adjustment of the composite of the preceding 
components. This control card must have a “C” in 
column i and column 2 must be blank. Columns 3 to 
80 will contain information for the seasonal adjustment 
of the composite series. The information in these 
columns is the same as in the main monthly or quarterly 
control card of Part A —note that columns 3 to 18 
are mandatory and failure to fill in these columns will 
cause the run to abort. Also the user may specify any 
options desired in columns 21 to 80. 


After the second “C” control card, a title card is 
required and any other control card required by the 
selection of options in columns 21, 34 and 36 of the 
second “C” card. The order of these cards must conform 
to the order given in Part A. In a similar manner, several 
composite runs can be processed together or after a 
composite run series can be seasonally adjusted indi- 
vidually. 


Part C. File Description For the X-11-ARIMA 
Program 


There are five output files and one or two input 
files depending on how the user prepares his input 
program control cards and data. All these files are 
assigned to different logical units, described below: 


1. Unit 3 is for the print output file on the printer. 
It is a log of computer run and error messages. If you 
do not require this printout, change this card to a 
dummy card, eg. (for IBM 360/370 OS) 
//FTO03F001 DD DUMMY 


2. Unit 9 is for the output file which contains the main 
printout of the X-11-ARIMA tables and charts. 


. Unit 11 is for the output file which contains the spe- 
cial table output from the program. This unit can be 
assigned to a card punch, disk, tape or any other 
output device to suit your request. This card is 
optional. It can be absent or dummied if no special 
output is requested. 
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4. Unit 15 is for the output file which has summary 
quality control statistics for all of the series run. 


5.Unit 16 is for the output file which contains copies 
of the F2 and F3 tables for the series run. It also can 
be a dummy card. 


6. Unit 1 is for the input file. This input unit is usually 
assigned to a card reader, but can be assigned to any 
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other input device. The program control cards and 
data may be in one stream to this unit or separated 
into two different units. In the latter case, the pro- 
gram control cards will go into unit 1 and the data 
will be assigned to unit 13. In this case, an additional 
JCL card, e.g. (for the IBM 360/370 OS) 


//FT13F001 DD DSN=DATA.SET.NAME,UNIT=. . . 
should be added. 


A corresponding JCL example to run this job for 
IBM 360/370 OS is given below. 


Suppose that the user has catalogued the load module 
in a library named USER.LIB (X11 ARIMA) then the 
JCL to run this program is: 

a) // job card 

b) // EXEC PGM=X11ARIMA, REGION=260K 

c) // STEPLIB DD DSN=USER.LIB,DISP=SHR 

1) //FTO3FO01 DD SYSOUT=A,DCB=RECFM=UA 
2) //FTO9FOO01 DD SYSOUT=A,DCB=RECFM=UA 


3) //FT11F001 DD SYSOUT=B,DCB=(RECFM=F, 
// BLKSIZE=80) 


4) |/FT1SF001 DD SYSOUT=A,DCB=RECFM=UA 
5) //FT16F001 DD SYSOUT=A,DCB=RECFM=UA 
6) //FTO1F001 DD * 


control cards and data 
d) // job end card 


In this example 1) to 6) are the corresponding JCL 
cards for the files described previously. Lines a), b), c) 
and d) will depend on the computer system. 


Part D. Sample Printouts 


For illustration purposes, sample printouts of season- 
al adjustment of single series and of composite series 
have been incorporated into this manual. The single 
series processed by X-11-ARIMA are: (i) “Finance, 
Checks Cashed in Canadian Clearing Centres”, and 
(ii) “Freight and Shipping Payments”. The first series 
is monthly and a full printout of the selected options is 
shown. The second series is quarterly and an analysis 
printout of the selected options is shown. 


The composite series directly and indirectly season- 
ally adjusted is “Unemployed Both Sexes, 16 to 19” 
that results from the addition of “Unemployed Males 
16 to 19” and “Unemployed Females 16 to 19”. Brief 
printouts are shown for the direct and the indirect 
seasonally adjusted totals. 
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Finance, Checks Cashed in Clearing 
Centres, 

by Acc. Personal Checks - 

Monthly Full Printout 
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STATISTICS CANADA 


X-11 ARIMA MONTHLY SEASONAL ADJUSTMENT METHOD 


THIS METHOD MODIFIES THE X-11 VARIANT OF CENSUS METHOD IT 

BY J. SHISKIN, A.H. YOUNG AND J.C. MUSGRAVE OF FEBRUARY, 1967. 

THE MODIFICATIONS MADE ARE BASED ON THE NETHODOLOGICAL RESEARCH 
DEVELOFED BY ESTELA BEE DAGUM, CHIEF OF THE SEASONAL ADJUSTMENT 
AND TIME SERIES STAFF OF STATISTICS CANADA. SEPTEMBER, 1979. 


SERIES TITLE- FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS SERIES NO. 


-PERIOD COVERED- IST MONTH,1968 TO 12TH MONTH ,1977 

-TYPE OF RUN - MULTIPLICATIVE SEASONAL ADJUSTMENT 

o FULL FRINTOUT. ALL CHARTS. 

-SIGMA LIMITS FOR GRADUATING EXTRENE VALUES ARE 1.5 AND 2.5 . 

-ONE YEAR OF FORECASTS AND BACKCASTS FRCN ARIMA MODEL SELECTED BY THE PROGRAM. 

-PRIOR TRADING DAY ADJUSTMENT WITHOUT LENGTHOF , MONTH ADJUSTMENT. 

-TRADING DAY REGRESSION COMPUTED STARTING 1968 EXCLUDING IRREGULAR VALUES OUTSIDE 2.5-SIGMA LIMITS. 
-TRADING DAY REGRESSION ESTIMATES APPLIED STARTING 1968 IF SIGNIFICANT. 


COLUMN NUMBER : Pe ore ee rat is ee uc ee eset ater reales ee eeanesecer eet 
IMAGE OF THE MAIN OPTION CARD: M3FINALM 01681277 Be a 1272107116 741090092904310532 3 
Al. ORIGINAL SERIES 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OcT NOV DEC 
1$68 456. 447. 477 530 619. BOS. 607 576 630. 666 744 782 
1969 Ole 734 734% 789 901. 884. 854 TLL 838. 681. eAlal 928. 
1970 681 792 871 911 961 mer 1016. $23 1043 LOO5: TOS er 1088. 
eal 962 968 uaa ese 1044. HAVES TUGSs 1164. 1108 1180 V136 1301. 1290. 
ars BT) 1287. 1430 1437. 1654 HER 1562. 167% US7e 1763 2187. 1625 
WSFA ZS 1576. rs. L767. 2223 2189 2072. 2116 1980 2238 2259 2090. 
1974 2204. 2107. 2285 2714. SOc 2691. 2746 2626. 2645 2720 Coen. Calais las 
NORD 2695 COT. Asser 2931 ZO) 3120. 3108. 2894 3162 3160. S007. 32E€8 
1976 NIT 3100. 3360. Sc6e. 3559. iin. 3574. 3499. Boer 3720, 3891. So7E 
MATE BSUS 3414. hic 3449. 4253. 4342. 39097 ee salc 4144. 3809. 4444. 4128. 
AVGE 1730. Y702. 1841. 1883. Chew. PAALENES 2061. 2018. 2098. 2110. Cevihie 2166. 


TABLE TOTAL- 241493. NEAN- 2012. STD. DEVIATION- 1145. 
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FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


A 4. PRIOR TRADING DAY ADJUSTMENT FACTORS 

AGA. PRIOR DAILY WEIGHTS - NON TUE WED THUR FRI SAT SUN 
are re 1.071 1.674 1.090 0.929 0.431 0.532 

A4B. PRIOR TRADING DAY FACTCRS WITHOUT LENGTH OF MCNTH ADJUSTMENT 


YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OcT NOV 
1958 103.3 103.0 96.4 101.1 102.2 96.5 LOS eS. See 5) 102.7 Pio) 
1969 w Oiler BATE ah Tl =) LOGE: O Sine he 5 10237 $6.4 101.1 1W2.2 9625 
1970 982 Cher $9.6 102.5 96.4 101.1 102.2 O75 UO2.'5 98.2 99.3 
Lot 96.4 cecal 103.3 100.1 9035 EO!SN55 98.2 99.6 LOZS5 96.4 101.1 
a Oiie SM T0259 102.2 96.5 103.3 100.1 LGD ANG FE Mh Se 99.6 102 35 
L973 103.3 eal 98.2 CRIES) 102.7, lo) 99.6 102.2 96.5 VOSS3 100.1 
1974 NO Ci, Som 96.4 VOT Ogre 96.5 103.3 98.2 9925 102.7 97.9 
LOTS oie heal Oia, W225 98\52 Oe) LOS 7 96.4 VOL LO22 96:55. 
1976 Sarc 101.0 103.3 100.1 97.5 102.5 98.2 99.6 LOZ 96.4 101.1 
L977, 97.5 Moat UG eters: lhc: 996 102.5 98.4 103.3 100.1 O75 102.5 
AVGE 100.2 100.1 NISL 100.4 99.8 99.8 100.4 99.4 100.3 100.1 9956 
TABLE TOTAL- 12003.2 MEAN- 100.0 STD. DEVIATION- 2.4 
ASC. PRIOR TRADING DAY ADJUSTMENT FACTORS, ONE YEAR AHEAD 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OcT NOV 
1978 99.6 Pe daat 102.2 96.5 L033 100.1 97.55 DOC Sila’) 99.6 Moen) 


AUTCREGRESSIVE INTEGRATED MOVING AVERAGE (ARIMA) EXTRAPOLATION PROGRAM 


A5. ARIMA EXTRAPOLATION MODEL (FORECAST) 


THIS PROGRAM WAS DEVELOPED FOLLOWING THE FROCEDURES OUTLINED IN 
"TINE SERIES ANALYSIS' BY G. E. P. BOX AND G. M. JENKINS. 
AVERAGE PERCENTAGE STANDARD 
ERRCR IN FORECASTS 


MODEL TRAN. ADDITIVE LAST 3 LAST LAST-1 LAST-2 CHI-SQ. R-SQUARED ESTIMATED PARAMETERS 
CONSTANT YEARS YEAR YEAR YEAR PRCB. VALUE 
(0,1,1)(0,1,1) LOG 0.0 6.32 5.02 2.92 11.02 76.06% 0.9904 0.3798E 00 0.6368E 00 
(0,2,2)(0,1,1) LOS 0.0 5.50 bre (Aalst 8.98 78.86% 0.9860 O.1106E 01-0.3112E 00 0.5765E 00 


THE MODEL CHOSEN IS (0,2,2)(0,1,1)0 WITH TRANSFORMATION - LOG 


AUTOREGRESSIVE INTEGRATED MOVING AVERAGE (ARIMA) EXTRAPOLATION PROGRAM 
A6é. ARIMA EXTRAPOLATION MODEL (BACKCAST) 


THIS PROGRAM WAS DEVELOPED FOLLOWING THE PROCEDURES OUTLINED IN 
‘TIME SERIES ANALYSIS' BY G. E. P. BOX AND G. M. JENKINS. 
AVERAGE PERCENTAGE STANDARD 
ERROR IN BACKCASTS 


MODEL TRAN. ADDITIVE LAST 3 LAST LAST-1 LAST-2 CHI-SQ. R-SQUARED ESTIMATED PARAMETERS 
CONSTANT YEARS YEAR YEAR YEAR PROB. VALUE 
(0,2,2)(0,1,1) LOG 0.0 9.00 13.66 8.77 4.57 55.98% 0.9910 0.1273E 01-0.3933E 00 0.6792E 00 


THE MODEL CHOSEN IS (0,2,2)(0,1,1)0 WITH TRANSFORMATION - LOG 


100.2 


99.8 


AVGE 


EES 


Ses 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


B 1. PRIOR ADJUSTED ORIGINAL SERIES 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP 
1967 255. 257. 287. 20e. 355. SES. 357. BW /e 382. 
1968 442. 434. 495. 524. 605. 575. 588, 586. 634. 
1969 682. 741. 755% 770. 917. 890. 832. 806. 829. 
1970 897. 799% 875. 888. PPE 961. 994. 946. 1018. 
1971 998. 977. 1080. 1043. 1166. 1166. 185. Tile. 1151. 
1972 1311. Lesa. 1399. 1488. 1601. 1625. 1602. 1630. 1606. 
TSS) 1680. 1590. 1785. L779 2165. PAE (Cs 2080. 2070. 2051. 
1974 2146. 2126. 2370. 2683. 2963. 2787. 2659. 2673. 2662. 
UNS 2636. 2620. 2658. 2860. 2984. 3140. 3026. 3001. 3126. 
1976 3133. 3069. 3253. 3260. 3649. 3685. 3639. 3513. 3688. 
1977 3399. 3444. 3697. 3524. 4270. 4234. 4054. 3864. 4141. 
AVGE 1598. 1573. 1695. 1738. 1970. 1969. 1910. 1869. LOSS. 
TABLE TOTAL- 245681. MEAN- 1861. STO. DEVIATION- 1190. 
PRIOR-ADJUSTED ORIGINAL SERIES EXTRAPOLATED ONE YEAR AHEAD 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP 
1978 4020. 4021. 4324. 4360. 5038. 5079. 4938. 4816. 5080. 
TEST FOR THE PRESENCE OF SEASONALITY ASSUMING STABILITY 
SUM OF OGRS .OF MEAN 
SSUARES FREECOM SQUARE F-VALUE 
BETKEEN MONTHS 2679.5961 ll 243.59964 15.253%* 
RESIDUA USS. L285) 96 15.97068 
TOTAL 4212.7812 107 
**SEASONALITY PRESENT AT THE 0.1 PER CENT LEVEL 
B 2. TREND CYCLE- CENTERED 12-TERM MOVING AVERAGE 
YEAR JAN FEB MAR APR MAY JUN JUL AUS SEP 
1968 467. 486. 506. LYAT En 550. DOr 600 623. 646. 
1969 740. UES 776. S35 810. 822. 836. 847. 855. 
1970 689. 902 Obs 930. 943. 956. 987. S79. 995). 
1971 1055. 1070. 1083. 1095. 1109. 1125. 1147. WL 1196. 
1972 1338. US 7c 1418. 1461. TS2i7 1574. 1607. 1637. 1667. 
1973 1825. 1863. 1900. 1935. LOS. 1981. 2020. 2061. 2108. 
1974 2344. 2394. 2444. 2490. 2540. 2598. 2645. 2686. 2718. 
1975 2792. 2820. 2853. 2891. 2915. 2938. 2975. 3014. 3058. 
1976 3242, 3289 3334. 3389. 3451. 3498. 3526. ENE 3587. 
1977 3743. 3775. 3808. 3829. 3851. 3897. 3949. SON - 4049. 
AVGE 1843. 1873. 1904. 1934. 1965. USI 2027. 2057. 2088. 
TABLE TOTAL- 241534. MEAN- 2013. STD. DEVIATION- 1132. 
B3 UNMODIFIED SI RATIOS 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP 
1968 94.6 89.4 97.8 99/55: 110.2 99.8 98750 94.2 98.2 
1969 922.2 97.6 97.0 tia 113.3 108.2 99.5 95.1 96759 
1970 100.9 88.6 95.5 95.5 105.7 100.5 102.7 96.7 102.3 
1971 94.5 O15 99.7 CICe) VOS <2 103.6 103.3 O50 96.2 
1972 98.0 90.8 98.7 101.9 105.3 ‘103.2 99.6 99.6 96.4 
1973 92.0 85.3 OESEY yA) 110.6 VSS: 103.0 100.4 VieS 
1974 91.5 83.8 96.9 107.8 116.6 107.3 100.5 VES OT So, 
1975 94.4 92.9. 93.1 98.9 102.4 106.9 101.7 99.6 102.2 
1976 96.6 SPEIRS 97.6 96.2 105.7 105.3 103.2 98.9 102.8 
1977 90.8 92.3 97.1 92.0 110.9 108.6 102.7 96.6 102.3 
AVGE 94.6 90.9 96.7 97.6 108.6 LOS c7, 101.4 SS vAIRZS 
TABLE TOTAL- 11983.6 MEAN- 99.9 STD. DEVIATION- 6.1 


ocT 


OocT 


5059. 


106.7 


95.0 


4336. 


2212. 


NOV 


5434. 


2154. 


DEC 


G54. 


785. 


899. 


1059. 


L26e. 


1685. 


2143. 


e782. 


3184. 


3591. 


4203. 


2004. 


TOTAL 


57405. 


AVGE 


Dan 


AVGE 


ee ee 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


REPLACEMENT VALUES FCR EXTREME SI RATIOS 
JAN FEB MAR APR MAY 
HERR MEM EMH HMM KEK RRM MK HENNY MK KHKKK HEM 
HUME HKREK DOLL RRMERKAH HHH HEH HHH MH KN 
95.8 REHM MEN MMMM MHRM HRM EKMER RERKMEKM 
HEMK KH KHMER M MRK M MMH KEKKHN MK HHKNN HHH 
HMMM HK H MMH HMR MMR EK KNMEE MEX KNRMK HHH MERKEN H KH 
HRMMMMMERK HMKRE MH HEN M ERK 98.0 *HXHX¥EX 
KRM MM HENRKH HMR KERR H MMR REREN 98.1 108.5 
MRMEMMX KEK MEEK MHNM KEMEMEKH HERE R NHK 107.4 
MMMM MMERM MMM KKH RMKMKRNH KRM KM EHH HERE RXR 
HHH EMM KEM HK KK HNMR KKM RHE KEK HHH KRIKK 
SEASONAL FACTORS 
3X3 MOVING AVERAGE SELECTED. 
JAN FEB MAR APR MAY 
$4.6 9055) 97.8 98.5 TTL. 
94.7 990.3 S728 WEST W053 
O55 90.4 Clos) iia 108.2 
Oo 90.2 98.0 Ws LOS 
Soray, SOs less) 93.9 107.4 
94.4 89.3 CASTE Oe 108.7 
94.1 90.2 $6.2 98.9 108.7 
94.0 91.4 95.8 Dies > 108.4 
94-1 92.3 $6.5 96.12 108.0 
eae) Seine 96:29) 95.0 108.6 
94.6 90.6 Vifoat ile lt 108.7 
TABLE TOTAL- eh eal MEAN- 
SEASONALLY ADJUSTED SERIES 
JAN FEB MAR APR MAY 
467. 481. 506. 532. 543. 
720. 820. rthe)e 788. 832 
940. 884. 893. Tiler 921. 
1044. 1083. UalioRke 1068. 1087. 
1373. 1394. 1430. 1505. 1491. 
1780. 1780. 1845. ibys dese LOD ee 
2280. e357. 2464. Okc CNeitis 
2895. 2866. CTT ES C750 2753. 
3328. $5c57 3370. 3389. 3378. 
3635. 37/35: 3817. ies 3930. 
1837. 1872. 1897. 1934. 1965. 
TABLE TOTAL- 241135. MEAN- 


JUN 


KHKKHKE MMH 


102.6 


HH HM KK RH 


MRK MK MEH 


HH HAN EKHE 


106.7 


HKRMRKNME 


HXMMREEN 


KKK HK MNRH 


FH HK HK HH 


JUL AUG SEP OCT 
MMMX KKM HMKRKERH WHER MMH KHEHEKEN 
HRM EEE RN KKK 
MHRL ENN MNMMMKRM KEKKHMNK MEXMKREH 
HH HR ERK KERR KER KEK HH KHH 100.4 
MMMMMKKM KEN KRENK MXMKR KEM HKMKRERX 
MRMSMERM NERKENEM MREMKEMH HEKMEKEX 
MERRM MK MRNMK KKM KXRNMN KM MXM KMENH 
HRNMEMMM RXNNMERKK MHMNKKENM MHEMENK 
MMERM HEM RNEKMEMM HRRKEKRKK 100.7 
HRM KKK KKK KEK KKH EIN 99.8 

JUL AUS SEP OcT 

100.0 RS 7/ ysis) S95: 
101.0 eres) 99.0 100.0 
101.9 96.6 992 OMe 
102.6 Who Th 98.5 ne hane | 
102.4 eisr2 98.2 102.2 
LORS 100.0 98.3 LODE 
102.0 100.1 99.4 99.8 
102.3 99.4 101.0 99.5 
102.6 98.8 102.2 100.0 
102.9 S325) 102-7 100.4 
102.0 98.1 99.8 100.5 
STD. DEVIATION- 5.0 

JUL AUG SEP OcT 

588. 613. 641. 653. 

824. 841. 837. 862. 

975. 980. 1026. 1011. 

25S. 1Y¥39. 1168. 1154. 

1565. 1644. 1636. 1733. 

2034. 2070. 2087. 2148. 

2607. eOFier 2677. 2654. 

2957. 3019. 3094. 3107. 

3548. Boi 3609. 3858. 

3940. 3930. 4032. 3890. 

2019. 2046. 2081. 2107. 
STD. DEVIATION- TS 1. 


NOV 


KEKMHKHM 


HRKKHKRHH 


HKRKKEY HE 


aolsyAS) 


106.0 


105.6 


MMM KN HH 


HMMM MRMK 


HKRKNMK MH 


KKK K ERM 


NOV 


695. 


868. 


1018. 


1200. 


1990. 


2lel. 


2827. 


2997. 


3697. 


4175. 


eL5or 


DEC 


VOU. 


KREKKK HK 


HHH KE KHH 


KH MEK HH 


KRM NNEMH 


HRM KN RH 


HEM NH 


HMR KEM KH 


MRK KM K MH 


HK MK HH 


TOTAL 


7048. 


9910. 


11549. 


13606. 


19048. 


23960. 


31416. 


35456. 


G2137- 


47006. 


hk 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


TREND CYCLE - HENDERSON CURVE 
13-TERM MOVING AVERAGE SELECTED. I/C RATIO IS 1.16 
YEAR JAN RES MAR AFR MAY JUN JUL AUS SEP OCT NOV DEC TOTAL 
1968 463. 484. 505. Sor 546. 566. 588 6u2 639. 670 701. TES) 7028. 
1969 754. 776. The (ep hae 823. S35. Sa9K 844 851. 860. 873. 885. 9944. 
1970 6957. 900. 905. ole 926 944. 966. 936. 1003. 1018. BOScrs 1045. TESS 
US) 7Ab 1057. 1068. 1060. 1092. 1104. LLOr Le iiie 1140. TUS oR TS ize 1228. 1280. 13638. 
1972 aSSSe 1393. 1440. 1479. 1507. 1540. 1585. 1642. 1701. 1754. 1788. 1801. 18966. 
17S 1803. akealla 1838. 1886. 1949. 2009. 2052 2081. cael 2119. PeMED Zaler 24011. 
1974 2300 2403. coUDs 2588. 2640. 2659. 2662. 2665. 2684. ever 2765. 2801. 31392. 
LOTS 2823. 2OSae~ CODS. 2844. 2869. 2910. 2954. OI. 3043. 3090. 3143. 3200. 35539. 
1976 3260. 33135. 3357. 3389. SxS) 3463. 3528 3595. 3649. 3684. BO Sire 3698. 42054. 
WOT 3701. Silica SHE De 3814. 3867. 3903. 3928 3954. BOWE. 4047. 4lel. Geren 47018. 
AVGE 1839. 1870. VSO 1934. 1965. 1994. 2023. 2052. 2082. 21U5. 2150. 2186. 
TABLE TOTAL- 241122. MEAN- 2009. STD. DEVIATION- W295 

UNMODIFIED SI RATIOS 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC AVGE 
1968 95535 S89. 7 98.0 BS TL 110.9 101.6 100.0 PES) Sore 96.8 108.5 DOWend 100.3 
1959 20.4 YS55 94.7 9530 111.4 106.8 Wool Sen> 97.4 100.2 108.1 LOS 99756 
1970 100.2 88.8 96.6 Oia O77 101.8 Wee) 96.0 Tone. 5 100.5 106.5 101.4 POG wy 
1971 94.4 91.4 100.0 S56 105.6 104.4 rercal 97.6 SoS) PI 104.8 98.6 DIT 
Ue 98.0 89.8 yea 100.7 106.2 105.5 101.1 Ee) oD 100.9 aS 93.6 100.5 
1973 PA 67.8 Cheat Po) alainieal UALS 5 101.4 Sa 9758 102.2 105.0 S69 ON) AS 
1974 93.3 83.5 94.6 UOS Ea Lee 104.8 Io 100.3 Mate 97.4 LOsin2 9955 100.1 
1975 93.4 BES BP8 T 100.6 104.0 Wel oS) LOZaS 100.1 Delays 100.0 99.4 Soo SH) If 
1976 OGral 92.6 96.9 KS 106.7 105.4 VYO32L Sileah LOWS 104.7 104.0 SNioae 100.2 
1977 9128 92.6 93.4 92.4 110.4 108.5 103.2 RS Th AUSEG Uf iso 105.2 99590 100.0 
AVGE 94.6 Oe) Doe 7 Nihal 108.6 195.9 101.8 93.0 99.6 D2) 106.9 O95 

TABLE TOTAL- 12000.0 MEAN- 100.0 S7D. DEVIATION- Beis 

REPEACEMENT VALUES FOR EXTREME ST RATIOS 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC S.D. 
1958 KENKMHMHHM MHMHMMMH MMR HEM KEMH HRN MERNM NUMER ENN KRMMM MRK KKK KON MKKKKNK HK HENKERKK RMRERKEY 101.3 3056) 
1969 95.3 90.2 ¥EMMEMMR MMMEMMEH KRENKMKEN 103.6 ¥¥MENMMN MHMENMMM HMHMERNH YXMEENNM MNNNKNME RERKENEM 1.9 
1970 G53 REKMMANN MMMMXMMM MMMM MMMM XMMME MEM XHMN NNN MHMNKR RM MXM NM MMRHNNNM RXKENRENM KKMMHEME KERR MER 1.9 
L971 ¥RMEMMKERM MEMMHNEH MMMRMMNH KHER ERE HXMKMEENH RXKHNKN HMMN MMMM MMNKENMM RREENKKK RXRMENRN 106.6 ¥X¥X¥¥EX 2.2 
L972 KHMNMEMENH MRK KMMUMKRM KKM EKMXK RMMKMNNM KK MK NER HREM E EER HRXMNR RN 98.6 ¥¥X¥XNRX 106.9 98.4 De® 
1973 XMMMMMMEMM MMMEEEME HEME RHEM 97.7 X¥RXEXNK 106.4 ¥XXM¥NKM MXNMIMEM REMMMHHK KEHME MEM RMKNMENE HURRENEM CaS 
1974 ¥ENMMEMMHM WXXNEMHM BRUXRKKXE 98.5 109.3 ¥¥XNHXEN XMMMMMMNK HHNMHEMY MYMNMNMN KRXENRNNEM RMMXNRNN RRMVH RX 2.4 
1975 ¥EMMMMEEEN RHNNEMHM NHNEEHEN MHMKENKX 107.9 renee MRMNEEMM MNRNUNNM MEHHNNENM ¥REKENNEY 105.6 ¥¥¥*¥¥*X 2.3 
L976 ¥M¥MMMMENS MEMMMRKM MUNK KENK KRM EMNNM HMMNKNK KHMMNEHN MRXMMNER MXXXNERM HXMKKERK 99.8 ¥¥MEMMNR MXMXYERNX Ds 
1977 ¥¥NMNR¥EMM HMKENREM HERKEN EN 97.7 HRMEEMMN MEMRNMNH KERR RNEX XMXMMENM HMKN EEN 99.3 XRRNEMMM X¥NMRKEH Bo) 


45 = 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


SEASONAL FACTORS 
MOVING AVERAGE SELECTED. 


3X5 


JAN 


doses b 


94.7 


FEB 


90.5 


TASLE TOTAL- 


MAR 


96.7 


LEG98. 7. 


APR 


iss) 


SEASONALLY ADJUSTED SERIES 


JAN 


464. 


715. 


939. 


1045. 


1380. 


Fie, 


ec75. 


2605. 


B34 Or 


3636. 


1838. 


FEB 


480. 


820. 


8387. 


1088. 


1395) 


1768. 


235e.. 


2884. 


3356.. 


3750. 


1878. 


TABLE TOTAL- 


IRREGULAR SERIES 


JAN 


100.2 


FEB 


TABLE TOTAL- 


MAR 


509. 


WUE 


3842. 


1904. 


241169. 


12000.7 


3943. 


1964. 


MEAN- 


MEAN- 


100.0 


JUL AUG 
101.1 96.2 
101.5 96.6 
102.0 97e1 
102.7 SH oe) 
102.2 hiodf 
102.0 99.2 
101.9 Dies 
102.0 reas 
102.3 VASkoth 
102.5 98.3 
102.0 $8.1 


STD. DEVIATION- 


JUL AUS 
582. 609. 
819. 835. 
O75. 974. 
1160. 1136. 
1567. 1652. 
2039. 2086. 
2609. 2692. 
2968. 3029). 
3557. 3561. 
3953. ICIES9) 5 
2023. 2050. 


STD. DEVIATION- 


JUL AUG 
Seu) Oro 
ME AS) Asoo) 
100.9 98.8 
LOZ CHIE VE 
S39 100.6 
99.4 100.2 
98.0 101.0 
100.5 101.0 
100.8 9920 
100.7 99.4% 

eS 0.8 


STD. DEVIATION- 


4065. 


2079. 


1132. 


ocT 


100. 


nN 


ro 


NOV 


108.2 


108.0 


VO7e5 


107.2 


106.8 


106.5 


106.0 


105.7 


105 42 


104.9 


106.6 


DEC 


101.9 


101.3 


100.5 


99.6 


101.0 


TOTAL 


TAVIS 


9909. 


11548. 


13594. 


19054. 


23950. 


31426. 


35451. 


42166. 


47020. 


nm 
o 


A 


FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


B14. 


(QUTSIDE 2.5-SIGMA LIMIT) 


YEAR 


EXTREME IRREGULAR VALUES EXCLUDED FROM TRADING DAY REGRESSION 


JAN FEB MAR AFR MAY JUN JUL AUG SEP 
1968 XHXXMRXHXH DDL KRKHRNKH KKM KKK HK KKK MMH KKK MMMM RH MEK KKK HK HM NK NMI 
LODD HMMMKHMM HH HMM R MH HKKK KHIM HOH HHH KKK HK HKKK MK KRM HMR KONKKKKHM KKK AM 
1970 KHHRMMMHHM KHXMNKKH HMMKMHKK HMMM KXMKK KKM MRKKKMK KK KKM HK MMH N KH HM KK KIM 
LOZ IL RRHNMHMKMN HHMKKKKM HEM KKK KKM NHK KHMK KKK KKKKMAKK WNRKHM KK KXKKKNMH KRM KKRKH 
L972 ¥RHRHRKH KH 100.0 XXXM¥RMH XHKKMKNN KHNNKNKM KNMKMKRM MMXMMKNK KWENRYKMHH KKKHKRRM 
L973 NHMHMMRRMH KHKKXK HK HK KKK KKK KKK KXKK KIN 105.4 %H¥NNMMRM RXXKMKNM HX RKHRHK 
LO7G KMMHRRMHMK MRMMKKKM HMNNKKIK RK NK KKK KEM KMMM RMKKNMNN HXKRKKNM KREKHKKHX 
1975 X¥MHMRMEMM KHKKRK KH NHMMNENH KNMM MMM KXKKKRKK NXKKKN KH RAK KKKKK RNKKKKKM RXKKKYENR 
1976 ¥¥XX¥XHRKX LOL.3 MXHMMRNM MMMM HMM NN KXNNKHKKH KNK RRM RMXKNKKH RXKKNRKY 
L977 MRRRKKRKMK KKK KKK MK KKK KKK MNMEKHN HK KEXKKKHK MXXRRKKH RXRKKNRK 
B15. PRELIM TRADING DAY REGRESSION 
COMSINED PRIOR REGRESSION ST -ERRGR T T 
WEIGHT WEIGHT COEFF. (COMB RT.) (1) (PRIOR WT 
NCNDAY aS ate) Vrrowke 0.014 Ome 1.663 0.080 
TUESDAY ISSUES ab oleh 0.241 0.176 L726 TS 
WEDNESDAY 1.426 1.674 -0.249 Omar 2.456% -1.435 
THURSDAY Wee 1.090 0.230 0.180 1.786 1.284 
FRIDAY 05951 0.929 0.022 0.181 =07270 0.122 
SATURDAY 0.276 0.431 =0°155 0.176 -4.109%** 0) te7/S) 
SUNDAY 0.42 0-532 -0.104 0.174 -3.281%* -0.593 
THE STARS INDICATE THE CCHBINED WT. IS SIGNIFICANTLY DIFFERENT 
FROM 1 CR THE PRIOR WT. THE SIGNIFICANCE LEVELS ARE 
3 STARS (0.1 PERCENT}, 2 STARS (1 PERCENT), 1 STAR (5 PERCENT}, 
AND NO STARS INDICATES NOT SIGNIFICANT AT THE 5 PERCENT LEVEL 
SOURCE OF SUM OF CGRS.OF MEAN 
VARIANCE SQUARES FREEDOM SQUARE F 
REGRESSIC} 3.143 6 0.524 1.156 
ERRCR 48.943 108 0.453 
TOTAL 52.0286 114 


STANDARD ERRORS OF 
31-DAY MONTHS- 
30-DAY MONTHS- 
29-DAY MONTHS- 
28-DAY MONTHS- 


RESIDUAL TRADING DAY VARIATION 


OCT 


HERKKRHKHK 


HK KN 


KKK MK HHH 


KRKRHRKRN 


HEX MRR YE 


HEN HHKK HH 


HR KKRK MH 


MER KER EK 


105.4 


KHER KKK 


A) 


NOT PRESENT AT THE 1 FERCENT LEVEL 


TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS 


0.49 
O53: 
0.59 

-09 


B16. TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS 


YEAR JAN FEB 

1968 100.0 100.8 
1969 100.0 100.0 
1970 100.3 100.0 
1971 What 100.0 
Ay 2 99.2 100.8 
1973 100.0 100.0 
1974 100.7 100.0 
1975 100.0 100.0 
1976 100.3 99.6 
1977 S92 100.0 
AVGE SY) 100.1 


TABLE TOTAL- 


MAR APR 
99.2 100.9 
CMB 100.0 
100.5 oF 
100.0 100.8 
100.0 OO 
100.3 eth 
99 2 100.9 
$92 100.0 
100.0 100.8 
100.7 99.6 
99.8 100.2 
12000.4 


MAY 


100.5 


100.0 


MEAN- 


JUN JUL AUG SEP 
SOL 100.0 100.3 99.7 
atl 100.7 992 100.9 
100.9 100.0 Sore 100.0 
100.0 100.3 100.5 CAS) 
100.8 CS 100.7 99/6 
99.6 100.5 100.0 Cx sal 
Shee! 100.0 100.3 99.7 
Dae at 100.7 Sore 100.9 
100.0 100.3 100.5 CM ese) 
ete) at 100.0 100.8 
99.9 100.1 100.0 100.0 
100.0 STD. DEVIATION- 


0.5 


NOV 


HK HEME HHI 


HRM IE 


HR HN KKH 


HER HK KKH 


LUT 


HRM MKNH 


RRR KMHKHK 


HMKHH MK 


HR MKR EXE 


HK NHR 


NOV 


99.6 


SS eal 


SION TE 


100.9 


9959 


100.8 


99.6 


Seat 


100.9 


100.0 


100.0 


DEC 


HHH HKR KH 


HH KKK 


MRM MK KKH 


KERMMIKK 


HERMRMRH 


HRMMKHKN 


HRN KHKRN 


KKH RM HH 


HERKRKHKK 


HRK KKK 


DEC 


100.5 


100.0 


100.7 


100.0 


Sole. 


SoC 


100.5 


100.0 


100.0 


100.3 


100.1 


BI7. 


1976 


LOT. 


UATION RANGE FROM 1.5 TO 2 


100.9 


100.0 


100.0 


100.0 


100.0 


FEB 


100.0 


100.0 


100.0 


100.0 


109.0 


100.0 


FRELIM WEIGHTS FOR IRREGULA® CCMFONENT 
-5 SIGMA 


APR 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


B18. TRADING-DAY ADJUSTMENT FACTOSS FROM COMBINED DAILY KEIGHTS 


YEAR 


1968 


1969 


1970 


loyal 


Lome, 


L97S. 


1974 


eM AS 


1976 


1977 


AVGE 


JAN 


103.3 


Che Th 


100.1 


BEB 


103.8 


100.2 


TABLE TOTAL- 


HAR 


12003.7 


B19. ADJUSTED*® ORIGINAL SERIES 
*ADJUSTED BY...TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS 


YEAR 


1968 


1969 


19790 


DOT 


1972 


Wes 


1974 


1975 


1976 


1977 


AVGE 


2636. 


3123. 


3427. 


1734. 


FEB 


3081. 


3444. 


1705. 


TABLE TOTAL- 


MAR 


499. 


TASS Je 


870. 


1079. 


399% 


LH. 


2389. 


2679. 


3253. 


3672. 


1838. 


241460. 


AFR 


102.0 


102.5 


LO2.5 


100.9 


APR 


3540. 


1879. 


MAY 


WO 


99.8 


MEAN- 


MAY 


605. 


1601. 


2150. 


2962. 


2974. 


3679. 


4249. 


ra leer 


MEAN- 


JUN 


oT 


100.0 


JUN 


550. 


893. 


953% 


1166. 


2612. 


3150. 


3686. 


4237. 


2134. 


2012. 


Bey yee 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


SENS T/ 


100.5 


STO. DEVIATION- 


JUL 


2658. 


3005. 


3627. 


4056. 


2065. 


STD. DEVIATION- 


103.3 


99.4 


585. 


812. 


954. 


1107. 


1619. 


2069. 


2665. 


3025. 


3456. 


3863. 


2020. 


SEP 


1018. 


LUSy" 


1614. 


2069. 


2670. 


3100. 


3690. 


4107. 


2088. 


1143. 


OcT 


644. 


662. 


1020. 


1168. 


1762. 


2166. 


2630. 


3090. 


3889. 


39370 


2119. 


S.D. 


TOTAL 


7073. 


9930. 


11550. 


13602. 


19116. 


24004. 


31478. 


35478. 


42161. 


47089. 


= ER we 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


B20. EXTREME VALUES 


G 


1 


ce 


YEAR 


1968 


1969 


1970 


1971 


WSN 


1973 


1974 


YEAR 


1968 


1976 


SS IETE 


AVGE 


TR 


LOU 


AVGE 


JAN FEB 


100.0 100.0 


TABLE TOTAL- 


12016.8 


MEAN- 


100.1 


ADJUSTED¥® ORIGINAL SERIES MODIFIED BY PRELIM WEIGHTS 
*ADJUSTED BY...TRADINS DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS 


JAN FEB MAR APR MAY 
441. 431. 499. 520. 605. 
Tpusks TAO URNS TETEENS 914. 
861. UD 870. 889. 1005 
1006. 977 LOG. 1035. Ma lriay 
es OO 1240 NZIS) 1498. 1601. 
1630. 1590. LO GSK 2150 
ales his 22Zo.. 2389. 2615 2961 
2636 2620. Come 2861. 3067 
3123 3081. S255 $233 RS 7/ Gh. 
3427 3444. 3672 3699 4249. 
MESES, 1701 1838 LSI, 2141. 
TASLE TOTAL- 241289. MEAN- 
END CYCLE- CENTERED 12-TERM MOVING AVERASE 

JAN FEB MAR APR MAY 
467 Ges. 506 ee 5S 
736. 755 773 790. 806 
837. S998 SRS 928 Sai 
1056. 1070 1082. LOSSs LVO9s 
PSSM 1376 1418. 1463. VSuS 
1805. 1843 1879. EONS 1944 
2342 2391 e641 2485. 2537 
C1295 2828 2861 2898 2930. 
S256. 3302 3346 3394 3G 5915 
S735 SATs 3804 33832 S866. 
1842. 1872 1902. 1933 1963. 
TABLE TOTAL- 241363. MEAN- 


JUN 


LOo5 5 


20k. 


JUL AUG 


100.0 100.0 


ISU) 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.90 109.0 


STD. DEVIATION- 


JUL AUG 
588. 585 
835. 812. 
994 954 
1181. 1107. 
1615. 1619. 
2070. 2069. 
2658. 2665. 
3005. 3025 
3627. 3496. 
4084. 3863. 
2066. 2020. 


STD. DEVIATION- 


JUL AUS 
597 Gea 
833 843. 
966. 979 
1146.- LI7O% 
US5oS. 1626 
2010. CAME 
2640. 2682 
SEISNT Es 3037 
S50 fe 5555 
3961. 4009 
2026. 2055. 


STD. DEVIATION- 


Ate) 


Siz 


2086. 


EUS Se 


aS 35 


YEAR 


1968 


1969 


1970 


eel 


ie. 


ors 


1974 


1975 


1976 


1977 


AVGE 


YEAR 


1968 


1969 


1970 


U7. 


LS72 


1973 


1974 


1975 


1976 


1977 


AVGE 


MODIFIED SI RATIOS 


JAN FEB MAR 
94.5 88.6 98.5 
97.8 oh 98.2 
Dfaorl: 88.8 95.3 
Gate SSS ISTE 
CHS) 90.1 98.6 
I 5)10 86.3 94.7 
91.0 88.9 ORD) 
94.2 92.6 93.6 
95.9 9355 SF eie 
valet 91.3 96.5 
94.8 90.4 97.90 
TABLE TOTAL- 11983.0 


SEASONAL FACTORS 


3X3 MOVING AVERAGE SELECTED. 
JAN FEB MAR APR 
96.4 90.4 97.8 S758 
9655 90.55 97.6 Shon 
96.8 90n5 Mh h 97.0 
96.5 90.2 fs) 97.0 
SN Zh 89.5 97.8 98.5 
94.2 69s 96.8 99:0 
o5e> 89.8 96.2 SOS) 
9525 ome 95.8 98.6 
93.8 9251 96.4 97.6 
9325 pene 96.6 96.6 
95.0 SOss Wek SMES) 
TABLE TOTAL- INCE) 12 

SEASONALLY ADJUSTED SERIES 

JAN FEB MAR APR 
458. 477. 510. 5 Sere 
745. 774. ULE 7396. 
890. 883. 691. 916. 
1042. 1083. MANOS}; 1067. 
1368. 1386. 1431. 1520. 
1784. 1785. 1838. 1816. 
aes 2366. 2482. 2619. 
2819. 2874 2796. 2900. 
BRA 3343. 3375 esl. 
3665. 57.55 3801. 3830. 
1838. 1871. E9007 1931. 
TABLE TOTAL- 241006. 


SES) 


MAY 


110.0 


DSS 


106.8 


106.0 


105.8 


110.6 


116.7 


104.7 


107.0 


109.9 


109.1 


MEAN- 


109.1 


1964. 


MEAN- 


3446. 


Bob or 


1996. 


2008) 


2349 


FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


JUL AUG 

98.2 94 
100.2 96.4 
102.9 97.4 
103.1 94.6 
101.1 99.5 
103.0 100.9 
100.7 99.4 
100.3 96 
103.4 98.9 
User 96.4 
101.6 PULSE 


STD. DEVIATION- 


JUL AUG 

ADOT 95.5% 
100.7 95.8 
101.8 SORr 
102.8 97.8 
102.4 93.8 
102.0 et 
101.4 99.6 
101.8 DIZ 
Loge 98.6 
103.0 98.3 
101.8 9769 


STD. DEVIATION- 


JUL AUG 
589. 615. 
829 648. 
976 Chel ien 
1150. ecre 
iis 1638. 
2029. 2077. 
2622. 2676. 
255i. 3049. 
3545 3546. 
3968. aI. 
2024. 2059. 


STD. DEVIATION- 


3082. 


3630. 


4016. 


2083. 


ll 


Sols) 


335 


99.6 


NOV 


699. 


2186. 


AVGE 


AVGE 


Cro; 


YEAR 


1968 


1969 


1970 


1971 


1972 


1973 


1974 


1975 


1976 


LOTT 


AVGE 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


TREND 


CYCLE - HENDERSON CURVE 


9-TERM MOVING AVERAGE SELECTED. 


FEB 


1869. 


TABLE TOTAL- 


MAR 


3790. 


1901. 


240990. 


MODIFIED SI RATIOS 


JAN 


96.0 


96.4 


FEB 


Saw 


TABLE TOTAL- 


SEASONAL FACTORS 
MOVING AVERAGE SELECTED. 


3X5 


JAN 


FEB 


Aha 


TABLE TOTAL- 


MAR 


98.6 


OF me 


TOES) 1h 


MAR 


D746 


Tait 


Oia! 


97.6 


9750 


11998.8 


APR 


2847. 


3361. 


3854. 


Loser 


APR 


27.6 


Sie) 


98.4 


MAY 
548. 


623. 


3305. 


1963. 


MEAN- 


MAY 
109.8 
LOSS, 
108.9 
108.8 
108.9 
108.9 
LODE 
109.2 
109.0 


108.6 


109.0 


MEAN- 


JUN 


106.9 


107 <2 


107.2 


105.2 


100.0 


oS (= 


E/E RAGLO) TS 30-59 


STD. DEVIATION- 


JUL 


Whe Ti 


99.4 


WO of 


104.3 


102.4 


DL Oilvensi 


100.3 


WDUr2 


103.2 


103.3 


101.8 


STD. DEVIATION- 


102.0 


101.9 


102.0 


102.4 


102.8 


101.9 


STD. DEVIATION- 


ate 


2145 


1629. 


2074. 


2650. 


3029. 


3581. 


3960. 


2052. 


100.5 


CMe) 


1011. 


LISS. 


1687. 


eal ies 


2678. 


S079. 


3627. 


3984. 


2081. 


near 


SER 


CMe 


97.4 


100.7 


Wn 


98.1 


9Se5 


Don lf 


100.7 


101.8 


103.1 


oom, 


SEP 


be 


530 


OcT 


2160. 


3653. 


4129. 


2148. 


NOV 


108.5 


108.1 


107.4 


106.8 


106.2 


105.9 


105.5 


105.4 


105.0 


104.8 


106.4 


AVGE 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


= 


FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


Cll. SEASONALLY ADJUSTED SERIES 
YEAR JAN FEB MAR APR MAY JUN JUL AUS SEP OcT NOV DEC 
1968 459. 479. 507. 537. 551. 559. 584. 613. 641. 654. 700. 766. 
1969 708. 819. 770. 789. 839. 864. 822. 839. 836. 866 873. 854. 
1970 952° 686. 895 913% 915. 928 OUT. 978. 1027 1022. 1024. 1052. 
1971 1039. 1087. T1072 1068. 1071. eke 1161. 138% 1160. 1174. 1204. 1266. 
1972 LSy>r 13937 1438. 1516. 1471. 1548. 1568. 1654. 1618. 1764. 2009. 1703. 
1973 Me ehiee L769" 1843. 1802. 1987. 2116. 2039. 2088. 2061. 2167. 2131. 2177. 
1974 2278. 2353. 2456 2721. 27i5h 2615. 2609. 2693. 2664. 2659. 2835. 2831. 
1975 2810. 2862. 2760. 2907. CSET AG 29585 2967. 3030. 3106. 3120. 2966. Se2S5% 
1976 3352= 3352. 33797 35337% 3349. 3438. 3554. 3561. 2638. 3907. 3665. 3643. 
OME 3638. 3746. 3835. 3619. 3932. 3949. 3944. 39337 4066. 3957. GUS 9% 4259. 
AVGE 1836. 1877. 1899). 1921. 1956. 2008. 2022. 2053. 2082. eleoe 2155. 2182. 

TABLE TOTAL- 241186. MEAN- 2010. STD. DEVIATION- W132. 

Cis IRREGULAR SERIES 
YEAR JAN FEB MAR APR MAY JUN JUL AUS SEP OCT NOV DEC 
oOo 100.0 Wee 100.3 101.8 100.7 98.5 99.0 99.8 100.0 98.0 100.7 106.1 
1969 94.9 107.0 98.1 98.1 102.0 103.6 97°88 99.5 93.4 100.5 99.8 100.3 
1970 105.4 METS 99.8 100.5 ore 98.4 101.0 98.6 101.6 100.0 99.6 VOVS2 
1971 heh) 101.4 102.4 98.0 97.3 100.5 102.5 99.4 100.5 oo 98.6 odes 
1972 102.6 99.6 99.6 LOZ 7, 97.6 100.5 99.4 101.6 95.9 101.5 LUZ 3 Cone 
1973 98.9 98.6 101.4 96.6 103.2 106.6 100.2 100.7 98.1 101.8 98.7 98.6 
1974 100.0 98.8 98.3 LOSi 102.8 98.4 $3.5 101.6 997-5 97.7 102.2 100.6 
1975 Bia) 101.4 DUE 102.1 95.2 100.9 99.9 100.0 100.9 999. 93.4 99.8 
1976 101.6 100.5 100.9 992 ASIST Math 101.1 99.4% 100.3 107.1 100.3 99.6 
AMIEL 98.9 100.5 101.2 Sa, 100.7 100.2 99.7 OOS 102.0 Nips 100.2 100.9 
S.D. aor 2.4 TS Son Zo) 2.6 Le3 0.9 1.8 2.6 4.8 2.6 

TABLE TOTAL- 12017.1 MEAN- 100.1 STD. DEVIATION- 2.6 
C14. EXTREME IRREGULAR VALUES EXCLUDED FROM TRADING DAY REGRESSION 
(OUTSIDE 2.5-SIGMA LINIT) 

YEAR JAN FEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC 
1968 MRMKRNKNHH HKKKKKKK KEK KKR KKK KKK KKK KK RABBI 3B00GB 0 30302008 300838 200038 30808UUGE JOA 
1969 ¥RXKHKKHRK 107.0 33003883 3000008 36600000 3008800 000000 3B RBBB 200 208ROE 2600 20600 
1970 353033333 GBR 300 EK 5K FBG BIBBER JB BBO 300BB B06 003BBB00 300088 3000800 3G 
LO7L HXHKRHKRKH HKKKRKRH KKK RI XKKXKKKK KORE EK FRBIBBBE OBR BOEE BUBB 20GB8G0EE 2008008 30035 HHKK KHER 
1972 3633338380) 303000 30800 JOO KKK FBR BR OE 903388006 2031300006 2000066 360 113.3 ¥¥XXXXXX 
L973 HRRKHHR HK KN EK KK ROKK KK 106.6 3335330 30003008 0000 0000 JOGO HR HHH 
1974 3338386 EE GOCE ORK KKK FEB BEIGE 3800 GHEEE JGBBRBUE JB8BOREE JOHOR JOKERS 550001 0x 
L975 MHKKKHHRIK MIE IOI HIKER ERI FB BEBO ODDIE 3000 JOUOOOE JODO 300K SEH EI 
L976 KRKKHKERK HK KKK KI KKK KKK HHI IIE KEKE MRR LOZ. 1 KXRRKHHH RHR HK HX 
1977 33333303000 3088008 30080 30G03G0GE 3003000 JBBBBBIEE JB BBB BE JES BBB J0BBBGE 986GG886 90GB 366 IEE 


TOTAL 


7052. 


9909. 


11548. 


13595. 


19059. 


Coons 


31429. 


35453. 


42172. 


47017. 


C15. 


aS es 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


FINAL TRADING DAY REGRESSION 


COMBINED 

WEIGHT 

MCNDAY he 2s 
TUESDAY Mees 
WEDHESDAY 1.408 
THURSDAY T2357 
FRIDAY 02959 
SATURDAY 0.238 
SUNDAY 0.456 


THE STARS INDICATE THE COMBINED WT. 


PRIOR REGRESSION ST.ERROR 
WEIGHT COEFF. (COMS.WT.) 
Were 0.043 0.152 
sUstoaal mec 0.154 
1.674 =01cS6 Ces: 
1.099 0.267 0.156 
Yin VES) 0.001 0.161 
0.431 =Ornl9 5, 0.157 
Ome s2 -0.076 (0) alisy 


FROM 1 OR THE PRICR WT. THE SIGNIFICANCE LEVELS ARE 
CENT), 2 STARS (1 PERCENT), 
AND NO STARS INDICATES NOT SIGNIFICANT AT THE 5 PERCENT LEVEL 


SLSTARS CORT SPER 


SOURCE OF 
VARIANCE 


REGRESSION 
ERRCR 
TOTAL 


STANDARD ERRORS OF 
31-DAY MONTHS- 
30-DAY NONTHS- 
29-DAY MONTHS- 
28-DAY MONTHS- 


C16. TRADING DAY ADJUSTMENT 


SUM OF 
SQUARES 


3.55) 
40.55 
44.11 


RESIDUAL TRADINS DAY VARIATION 


9 
4 
3 


DGRS.OF 
FREEDOM 


6 
110 
116 


T U 

(Gals) (PRIOR WT.) 
2.074% 0.283 
SSE 1.464 
2.660%* mon es Table! 
2.284% TAT 
-0.437 0.003 
—4 BG BXKK =1228 
-3.573%** -0.499 


IS SIGNIFICANTLY DIFFERENT 


1 STAR (5 PERCENT), 


ME 
SQU 


0 
0 


AN 
ARE F 


oes 1.60 
Se) 


9 


NOT PRESENT AT THE 1 PERCENT LEVEL 


TRADING DAY ADJUSTMENT FACTORS DERIVED FROM REGRESSION COEFFICIENTS 


0.43 
0.47 
0.52 

-00 


FACTOSS DERIVED FROM REGRESSION COEFFICIENTS 


C16A. REGRESSION COEFFICIENTS - MON TUE WED THUR 
1.043 ice» 0.734 IW SAOTs 
C16B. REGRESSION TRADING DAY ADJUSTMENT FACTORS 
YEAR JAN FEB MAR APR MAY JUN 
1958 100.00 100.92 SOLS: 100.89 100.00 99.10 
1969 100.00 100.00 DO Kee 99.86 100.24 ES) 
1970 100.24 100.00 100.62 100.00 SOR LS 100.89 
ral S9SES 100.00 100.00 100.89 OO eat, 99.86 
Done SKN 2 ie 100.78 100.00 Sh) ay) 100.00 100.89 
1973 100.00 100.00 100.24 2S) tN) 100.73 99.36 
1974 100.73 109.00 SOS 100.89 100.00 99.10 
UNAS 106.00 100.00 SIS 2y 99.86 100.24 SES) 
1976 100.24 99.74 100.00 100.89 99.27 99.86 
1977 SN eteaf 100.00 100.73 99.36 100.62 100.00 
AVGE 99.89 100.14 99.84 100.16 OT SNe S9R39 
TABLE TOTAL- 12000.35 MEAN- 100.00 
C16C. REGRESSICN TRADING DAY ADJUSTHENT FACTORS, ONE YEAR AHEAD 
YEAR JAN FEB MAR AFR MAY JUN 
1978 100.62 100.00 100.00 99.10 100.00 100.89 
Cis FINAL WEIGHTS FOR IRREGULAR COMPONENT 
GRADUATION RANGE FROM 1.5 TO 2.5 SIGMA 
YEA JAH FEB MAR AFR MAY JUN 
1968 100.0 100.0 100.0 100.0 100.0 100.0 
16609 0.0 0.0 100.0 100.0 100.0 Binal 
1970 9.0 100.0 100.0 100.0 100.0 100.0 
1971 100.0 100.0 100.0 100.0 100.0 100.0 
1972 100.0 100.0 100.0 100.0 100.0 100.0 
LOTS 100.0 100.0 100.0 94.5 100.0 0.0 
1974 100.0 100.0 100.0 5.4 100.0 100.0 
1975 100.0 100.0 100.0 100.0 0.0 100.0 
1976 100.0 100.0 100.0 100.0 100.0 100.0 
1977 100.0 100.0 100.0 0.0 100.0 100.0 


FRI 
1.001 


100.00 100.24 


100.73 Fe hesales 


100.00 Oot 


100.24 100.62 


SORT, 100.73 


100.62 100.090 


100.00 100.24 


100.73 99.uS 


100.24 100.62 


SORmES) 100.00 


100.10 100.00 


STO. DEVIATI 


JUL AUG 


Oct 100.73 


JUL AUG 


100.0 100.0 


99.5 100.0 


100.0 109.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.0 100.0 


100.08 


ON- 0 


SEP 


S9E36 


100.0 


OcT 


100.73 


100.00 


100.24 


DO Mes 


100.62 


Swe 


OCT 


100.62 


NOV 


100.00 


100.0 


100.0 


100.0 


AVGE 


100.07 


99> 


100.07 


100.00 


SPB 


100.01 


100.06 


SOS) 


100.07 


99.95, 


AVGE 


OOS: 


a pem 


FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


C20. EXTREME VALUES 


YEAR 


1968 


1969 


1970 


1971 


1972 


1973 


1974 


1975 


JAN 
100.0 

94.9 
105.4 
100.0 
100.0 
100.0 
100.06 


100.0 


TABLE 


TOTAL- 


12025.8 


MEAN- 


D 1. ORIGINAL SERIES MODIFIED BY FINAL WEIGHTS 


YEAR 


1968 


1969 


1970 


UGTAAL 


UWS) 772 


1973 


1974 


1975 


1976 


WONT 


AVGE 


JAN 


442. 


718. 


651. 


OSS. 


Slabs 


1680. 


2146. 


2636. 


slatete 


3399. 


WERh, 


FEB 


434. 


2620. 


3069. 


3444. 


1700. 


TABLE TOTAL- 


MAR 


495. 


737 


Sib 


1080. 


NEN 


1785. 


2370. 


2658. 


S253. 


3697. 


1836. 


212527. 


AFR 


1893. 


1166. 


1601. 


2165. 


2263" 


3133. 


3649. 


4270. 


2147. 


MEAN- 


D 2. TREND CYCLE- CENTERED 12-TERM MOVING AVERAGE 


YEAR 


1968 


1969 


OTS: 


1974 


1975 


1976 


1977 


AYGE 


JAH 


467. 


Scr 


855. 


1055. 


1338. 


1800. 


1842. 


TABLE 


FEB 


TOTAL- 


MAR 


2434. 


2866. 


ISIE 6 


3806. 


19902. 


241325. 


APR 


Bee rhe 


LOGS. 


MEAN- 


2098. 


AIRS 


3140. 


3685. 


4234. 


Cale. 


2010. 


3916. 


Roo 


2o0ll. 


STO. DEVIATION- 


JUL AUG 
588. 586. 
832. 606. 
$94. 946. 
LOUSY wh alee, 
1602. 1630. 
2080. 2070. 
Asie). C673. 
3026. 3001. 
56595 3513.5 
4054. 3864. 
2066. 2020. 


STD. DEVIATICN- 


JUL AUG 
597 620 
829 839. 
965 Tp eke, 
1147. U71. 
1594 1623. 
2008 2050. 
2634. 2675 
3006. 3045. 
S505. S532 
3968. 4018. 
2025. 2055. 


STD. DEVIATION- 


2086. 


1136. 


OocT 


649. 


862. 


1023. 


Wa ASI 


Ore 


2167. 


2649, 


3091. 


3603. 


3905. 


2090. 


2118. 


2190). 


TOTAL 


7032. 


9880. 


DESL 


13603. 


18939. 


23867. 


31367. 


35822. 


41930. 


47302. 


YEAR 


1968 


L959 


1970 


1971 


1972 


Love 


1974 


1975 


1976 


USAT 


AVGE 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


MODIFIED SI RATIOS 


JAN 


94.6 


98.0 


S6ric 


94.5 


98.0 


O3ee> 


92.0 


94.0 


FEB 


89.4 


92.1 


TABLE TOTAL- 


SEASONAL FACTORS 
MOVING AVERAGE SELECTED. 


3X3 


JAN 


S328 


93.55 


95.0 


FEB 


TABLE TOTAL- 


MAR 


11983.6 


MAR 


igs, 


SIVPR ISS 


97.8 


97.0 


LU999 Te 


APR 


98.2 


Sie 


SEASONALLY ADJUSTED SERIES 


JAN 


458. 


746. 


883. 


1038. 


2816. 


3341. 


3643. 


1836. 


FEB 


480. 


765. 


882. 


1081. 


TS oe 


1779. 


2363. 


COT tee 


3338. 


3743. 


1870. 


TABLE TOTAL- 


MAR 


507. 


Vhiein 


894. 


1101. 


1429. 


3382. 


3825. 


1901. 


240973. 


APR 
534. 
790. 
SAlese 
LO75< 
1516. 
1813. 
2565. 
2908. 
335355 


3870. 


1934. 


1085. 


1477. 


1960. 


2667. 


2851. 


3556 


3936. 


1963. 


MEAN- 


JUN 


100.1 


105.3 


100.9 


103.6 


104.3 


106.4 


Oe 


105.8 


106.0 


108.1 


104.8 


oY? 


2943. 


3450. 


3947. 


1994. 


2008. 


bs 


JUL 

98.4 
100.3 
103.0 
103.3 
100.5 
103.6 
EOCOR? 
100.7 


103.8 


LOA a7, 


STD. DEVIATION- 


JUL 


100.8 


101.9 


102.8 


102.4 


102.2 


101.7 


102.0 


102.4 


102.8 


101.9 


STD. DEVIATION- 


JUL 


590. 


825. 


975... 


1153. 


1564. 


2036. 


2615. 


2967. 


3555. 


3943. 


2022. 


STO. DEVIATION- 


100.4 


101.0 


97.8 


98.0 


AUG 


(Slisy. 


842. 


980. 


SANSS7 (<5 


1643. 


2072. 


2680. 


3028. 


3565. 


3934. 


2050. 


SEP 


643. 


838, 


1024. 


1162. 


1655. 


2081. 


2680. 


3103. 


3617. 


4036. 


2084. 


BUSS. 


NOV 


109.0 


TOS 


107.4 


106.0 


106.1 


105.6 


106.2 


105.7 


105.6 


105.0 


106.5 


104.2 


102.8 


102.0 


DEC 


AVGE 


100.0 


100.0 


1090.0 


Co 


100.0 


100.0 


100.1 


100.0 


100.0 


100.0 


TOTAL 


7005. 


9866. 


11498. 


13696. 


18900. 


23838. 


31282. 


35818. 


41897. 


47263. 


D 


8. 


FINAL 


YEAR 


1968 


1969 


1970 


1971 


555 = 


FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


TREND CYCLE - HENDERSON CURVE 


9-TERM MOVING AVERAGE SELECTED. 


JAN FEB 
460 483. 
742 761. 
882. 887. 
1056. 1071 
1343 1401 
1784. Loe. 
2278. 2374. 
2838 2641. 
S350 3343. 
3677. 3735. 
1837. 1869. 


TABLE TOTAL- 


UNMODIFIED SI RATIOS 


JAN FEB 
96.0 89.9 
eal so) Wires 
LOD, $0.1 
94.5 OT ce 
76 $953 
TS 88.7 
94.2 8925 
9259 92ric 
94.7 or 6 
9254 922 
95.0 oT 2 


TABLE TOTAL- 


MAR APR 
506 Beir. 
780. 690. 
G5: 907. 
1081. 1089. 
1445 1478. 
PSO 1865. 
2482. 2568. 
2842. 2858. 
336c7 3360. 
3810 3878. 
1901. WASSi 
240967. 

MAR AFR 
758 99.4 
96.5 Sore 
ABT iene 
CES) 95.8 
96.8 100.7 
98.1 95.4 
e555 104.5 
es) 100.1 
Si7es0 97.0 
97.0 90.9 
SieO 97.8 
12025.5 


T/C RATIO FS 


HAY JUN 
Bai. 567. 
819. 830. 
92S Sasi 
1100. 1116. 
1508. 1540. 
1924. 1981. 
2622's 2644 
2885. 2925. 
3390. 3447. 
polos 3939) 
1964. EOS. 
MEAN- 2008. 
MAY JUN 
110.7 101.4 
112.0 107.1 
108.0 102.0 
106.0 104.5 
106.2 165.5 
Lr2.5 iB brats) 
113.0 105.4 
103.4 107.4 
107.6 106.9 
109.0 107.5 
108.9 106.1 
MEAN- 100.2 


0.68 


JUL 


LSAT Ens 


2031. 


2645. 


a sarres 


3516), 


3949. 


2022. 


SIDR 


VOUS 


TEST FOR THE PRESENCE OF SEASONALITY ASSUMING STABILITY 


BETWEEN 


MONTHS 
RESIDUAL 
TOTAL 


SUM OF 
SQUARES 
2855.7785 
10&8.8380 
3984.6165 


OSRS.OF 
FREECOM 
afl 


AUG SEP 
613. 639. 
839 847. 
990. 1010. 
1146. 1156. 
1627. 1682. 
2070. 2097. 
2651. 2679. 
5052. 3086. 
SECO. 3625. 
3959. 3987. 
2051. 2081. 
DEVIATION- ll 
AUG SEP 
95.6 93535 
96.0 SIRS} 
95.6 100.8 
97.0 9955 
100.2 oSiD) 
100.0 97.8 
100.9 99.4 
99.0 101.3 
9S: DOM t 
97.6 103.9 
98.0 Mea 
STD. DEVIATION- 
MEAN 
SQUARE 
263.25259 
10.08183 


108 
U9 


**SEASONALITY PRESENT AT THE 0.1 PER CENT LEVEL 


34. 


F-VALUE 
26.112%* 


NONPARAMETRIC TEST FOR THE PRESENCE OF SEASONALITY ASSUMING STABILITY 


KRUSKAL-WALLIS 
STATISTIC 


87.9504 


DEGREES OF 


FREEDOM 


1l 


PROBABILITY 
LEVEL 


0.000% 


SEASONALITY PRESENT AT THE ONE PERCENT LEVEL 


MOVING SEASONALITY TEST 


BETWEEN YEARS 


ERROR 


SUM OF 

SQUARES 
47.2804 
664.2928 


OGRS.OF 
FREEDOM 
9 
99 


MEAN 
SQUARE 
SCAR ORE | 
6.710028 


F-VALUE 
0.783 


NO EVIDENCE OF MOVING SEASONALITY AT THE FIVE PERCENT LEVEL 


COMBINED TEST FOR THE PRESENCE OF IDENTIFIABLE SEASONALITY 


IDENTIFIABLE SEASONALITY PRESENT 


AVGE 


a5 6 


FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


D9. FINAL REPLACEMENT VALUES FOR EXTREME SI RATIOS 


YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP oct NOV DEC 
1968 333303GHGEE GOB8OEGE 308002. GOGUUEOE EGER OE JOGDRDEOE J0GBEORDE J8B0EEOE JOE JOE HIE EE 102.8 
1969 96.8 QL. 0 ¥MMHMMEM HRMKMERK KRHKK ERK 103.6 99.5 MMMM MHKH KHER HK HREM NE KE HE 
1970 96 5 XMM MRK HRHKN MAK MHK KKK KA MK KK NRK MN K RRM NK KEN I M NIE HMI 
1.9711 33333080004 068000008 20008008 G60R00008 JEOERII0E REORDEIOE ODROROL J00G0E NIE JOE FORRES EIEN 
1972 XXXHMRKKHM KNEE NERA MMM HK MANNA MRM HNN ME 97.1 ¥¥¥¥¥NRX 106.8 98.1 
1973 K¥KMRRRRRM HRKKKEKH KENNER H 95.5 RXRHEKEX LO5 9 KRM RKKR HME HK HRI IKE MERE 
197G ¥MEMNMEMHH HRMENENH KX RK KEN 99.6 MRRMKRKN HMR NKR KKK KM KKK HEME KKK 
1975 KMXHRHKKEN MEM AKR KH KERN KOEI LOB .6 MXM KKH KRM MRK KM KEK HE 104.9 K¥XKRR MH 
1976 XX¥RMRNREM MMMM KKK KN RON KN RN HNN BEM KNKN KKK NNKNM RENKEKHH HNMKE MEH 98.9 KRRMNMEN MERRIE 
1977 ¥XMMEHHMER HRKRKERM HRYEHHMIC 96 8 XMM HIE JOE SIE IOI HEE IE IIE HEHE FOIE HEE 
D 9A. YEAR TO YEAR CHANGE IN IRREGULAR AND SEASONAL COMPONENTS AND MOVING SEASONALITY RATIO 
JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC 
I 1.694 1.464 1.832 3.016 Boel 12990 1.552 0.991 1.469 1.554 7 O07 0.841 
S 0.336 0.243 O57 0.3090 0.500 0.460 0.362 0.524 0.278 0.349 0.356 0.582 
RATIO 5.04 6.02 sakes 10.04 5.06 2.80 4.28 1.89 Sed 4.45 4.79 1.45 
D1lO0. FINAL SEASONAL FACTORS 
3X MOVING AVERAGE SELECTED. 
YEAR JAN FEB MAR APR MAY JUN JUL AUS SEP ocT NOV DEC 
1968 SOT 902735 S725 U 97.72 109.91 OZ 77, 100.58 95.74 Somve oie 108.34 102.47 
1969 96.07 90.56 97.63 Die73 VlO9R24 102598" LONG 96.17 99.03 OOSSS LO 9 cue LO 
1970 96.00 $0.33 97.74 97.49 108.84 103.54 101.73 96.91 98.94 100.17 107.24 100.77 
Ul 95.87 $0.00 97.62 $7.65 108.79") 105208 102.10 97.86 98.88 100.50 106.72 99.78 
LOSI $5.3¢ 89.96 Dee S775 109.04 104.88 UO2 Rc 98.69 98.92 100.49 106.19 98.88 
1973 94.92 $0.06 96.78 985c5) 1092S 195.52 102.17 Sones) 99.18 100.10 106.04 98.36 
1974 94.34 90.46 96.34 Sica 109.64 106.19 102.08 99.40 99.78 S950 LOS R72 98.17 
1975 igs 90.91 SCR LS) 98.10 109.73 106.60 102.09 99.16 100.60 98.82 105.66 98.35 
1976 93.48 OE Gi7 96.15 Site: 109.40 107.02 102.33 98.70 101.49 98.30 V05. 32 98253. 
1977 93.38 91.81 96.33 Sine Se LOSmS7— " Loijewey L256 98.36 (101.98 93-17 S05. 11 98.65 
AVGE 9593) 90.63 96.95 97-6 109.28" 105708 LOL. 90 98.03 Soin 99.49 106.43 99.58 
TABLE TOTAL- 11998.83 MEAN- 99.99 STD. DEVIATION- 5.00 
D1O0A. SEASONAL FACTORS, ONE YEAR AHEAD 
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP. oct NOV DEC 
1978 9335 Cal es 96.56 OT ek 108.57 107.40 102.76 98.14 102.24 98.23 104.91 98.66 
Dll. FINAL SEASONALLY ADJUSTED SERIES 
YEAR JAN FEB MAR APR HAY JUN JUL AUG SEP ocT NOV DEC 
1968 460. 478. 507. 536. 55). 559. 584. 613. 641. 654. 702. 766. 
1969 710 818. TIL. 788. 840. 864. 822. 838. 837. 865. 874. 883. 
1970 934. 885 855. wats 916. 928. O77. 977. 129. 1021. 1025 TOS... 
1971 1041. 1085. 1106. 1069. 1072. 1120. 1161. eS 7s 1164. ici. 1205 1265. 
1972 1376. USc0n 1438. 1523. 1469. 1549. 1566, 1652. 1624. L762r 2008. 1704. 
1973 1770. 1765 1844. 1811. 1981. 2120. 2036. 2084. 2068. 2165. Peale G elo. 
1974 2275's 2350. 2460. 2732. 2702. 2625. 2605. 2690. 2668. 2662. 2827. 2834. 
1975 2806 2882. 2764. cols. 2719. 2946. 2965. 3027. Sto37 3128. 2958. Ber 
1976 3351 3356. 3384. 3335. 3335. 713444. 3556. 3559. 3634. 3924. 3653. 3644. 
LORE, 3640 3752. 3838. 3614. 3922. 3947. 59535 5929) 4061. 3978. 4125. 4260. 
AVGE 1836. 1876. 1901. 1923. 1951. 2010. 2022. 2050. 2083. 2133. 2151. 2182. 
TABLE TOTAL- 241193. MEAN- 2010. STD. DEVIATION- 1132. 
TEST FOR THE FRESENCE OF RESIDUAL SEASONALITY 
NO EVIDENCE OF RESIDUAL SEASONALITY IN THE ENTIRE SERIES AT THE 1 PER CENT LEVEL = 0.17 
NO EVIDENCE OF RESIDUAL SEASONALITY IN THE LAST 3 YEARS AT THE 1 PER CENT LEVEL. F = 0.68 


NOTE: 


SUDDEN LARGE CHANGES IN THE LEVEL OF 


NO EVIDENCE OF RESIDUAL 


LAST THREE YEAR PERIOD. 


SEASONALITY IN THE LAST 3 YEARS AT THE 5 FER CENT LEVEL. 


THE SEASONALLY ADJUSTED SERIES WILL INVALIDATE THE RESULTS OF THIS TEST FOR THE 


AVGE 


Cee 


CSc) 


Cees 


ae) 


99.97 


So .09 


99.99 


100.01 


9999 


100.00 


AVGE 


100.00 


TOTAL 


7052. 


9909. 


11548. 


T5595. 


19060. 


23951. 


31429. 


35454. 


42175. 


47019. 


ey 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


Dl2. FINAL TREND CYCLE - HENDERSON CURVE 


YEAR 


1968 


1969 


DLS. FINAL 


YEAR 


1368 


1969 


YEAR 


1968 


1969 


1970 


ToO7L 


Ue 


JAN 


460. 


744. 


885. 


1060. 


ities 


2263. 


2835. 


331 7.- 


3682. 


1836. 


9-TERM MOVING AVERASE SELECTED. 


FEB 


483. 


1869. 


TABLE TOTAL- 


IRREGULAR SERIES 


JAN 


JAN 


Mian 


98.22 


94.39 


92.45 


SASL 


98.04 


96.88 


96.05 


91.82 


91.08 


S500 


FEB 


FEB 


93.42 


89.76 


8955 


89.20 


92.33 


91.00 


$0.69 


TASLE TOTAL- 


D16A. COMBINED SEASONAL AMD 


YEAR 


1978 


JAN 


Sor 


FEB 


91.14 


MAR APR 
507. 529. 
780. 80l. 
895. 905. 
1080. 1085. 
1449. 1479. 
1817. LOTAT 
2485. 2582. 
2839. 2858. 
3356. 3356. 
3808. 3872. 
1902. 1934. 
240968. 
MAR APR 
100.0 101.3 
S8a9 98.4 
CIS) 100.7 
102.4 SBE 
Cae 102.9 
101.5 96.8 
els) 105.8 
97.4 102.0 
100.8 99.4 
100.8 93.3 
1.4 RSE) 
12025.8 


93.76 


eaent 


937593) 


$6.68 


12001 


TRADING DAY FACTORS, 


MAR 


APR 


he 


APR 


MAY 


548. 


619. 


919. 


1095. 


1508. 


2935. 


2638. 


2887. 


3381. 


3910. 


1964. 


MEAN- 


106.70 


108.43 


109.06 


MEAN- 


MAY 


JUN 


566. 


830. 


939% 


IA EL Se 


Ubschs 


TOS zi 


100.2 


JUN 


Cs el 


102.30 


104.72 


106.67 


104.95 


LOSimcw 


12.52 


MOS no: 


109.67 


110.01 


104.92 


100.01 


ONE YEAR AHEA 


I7€ RATIO IS 0.81 


JUL AUG See OcT 
586. 610. 637. 665. 
834. 836. 845. 860. 
$64. 990. 1011. 1024. 
1Y35.. 1150. 1158. W775 
1578 1631. 1688. T7335 
2038. 2073. 2096. Catan 
2648. 2646. 2675. CATR 
2979. 3030. 3082. 3131. 
3514. 3584. 3629. 3645. 
Sere 3966. SOS. 4049. 
2023. 2052. 2081. LST. 
STD. DEVIATION- 1134. 
JUL AUG SEP OcT 
SE 100.5 100.7 98.2 
98.6 100.2 S9I50) 100.7 
NOUS, a0 LOL. 7, Co Tt 
102.3 98.8 100.5 99.6 
Dose TOUS 96.2 aint 7 
99.9 100.6 98.6 102.0 
98.4 101.6 SST S758) 
ei CES 100.8 So 
LOY.2 aes 100.1 LOT 7, 
100.0 heal VOL 98.2 
eres 1.0 1.6 2.8 
STD. DEVIATION- 2.6 

JUL AUG SEP OcT 
103.88 94.04 98.27 101.89 
103.87 92.74 100.16 101.81 
104.01 94.52 101.40 98.40 
100.29 97.47 101.40 96.91 
PETS 101235 Sorel 100.08 
LAO rere akoptisizal 95.75 103.59 
105.43 97.64 ehlan les TO Cro 
104.84 95.62 VOLS 75 101.03 
100.52 $8.30 104.07 94.79 
98.89 101.59 102.05 SSS 
102.32 97.48 100.08 9962 


STD. DEVIATION- 


JUL 


109.23 


AUS 


100.78 


5.48 


SEP ocT 


100.06 97.84 


NOV 


107.59 


100.7 


DEC 


95.14 


TOTAL 


7010. 


9861. 


11498. 


13622. 


18881. 


23843. 


SMC Tier 


35849. 


41875. 


47256. 


AVGE 


100.26 


100.07 


100.22 


99.81 


99585 


Ear 


E 


E 


YEAR 


1968 


1969 


1970 


yal 


Use ire 


WN fs 


Ley ys 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


JAN FEB MAR APR 
456. 447. 477. 530. 
Tien Ws 683. 734. 789. 
835. 792.6 871. 911. 
962. 968. LS. 1044. 
CTOs 1287. 1430. 1437. 
L7S5 1576. 1753. 1767. 
2204. 2107. 2285. 2714. 
2695. 2597. COO (ae ales 
S07 i. 3100. 3360. 52620 
S315. 3414. SAM 3695. 
Eee) 1697. 1841. 1908. 
TABLE TOTAL- 241381. 


MAY 


C19. 


901. 


961. 


DUS ize 


1654. 


2145. 


MEAN- 


JUN 


555. 


884. 


S72 


1195. 


1626. 


2057. 


col. 


3120. 


TET he 


4342. 


el2e. 


Ole 


ORIGINAL SERIES MODIFIED FOR EXTREMES WITH ZERO FINAL WEIGHTS 


JUL 

607. 

854. 
1016. 
1164. 
1562. 
ZOwics 
2746. 
3108. 
3574. 


So0Gr 


2061. 


STD. DEVIATION- 


1108. 


1674. 


2116. 


2626. 


2894. 


3499. 


Sool 


2018. 


2. FINAL SEASCNALLY ADJUSTED SERIES MODIFIED FOR EXTREMES WITH ZERO WEIGHTS 


YEAR 


1968 


1969 


1970 


JAN FEB MAR APR 
460. 478. 507. bSGr 
744. hers Wks 788. 
685. 885. 895. hla 
1041. 1085. 1106. 1069. 
1376. USS.0R 1438. U5 
1770. L765. 1844. 1811. 
2275. 2350. 2460. iar 
2806. 2882. 2764. Ors. 
BSS 3356. 3384. 3555= 
3640. Sito 3838. S87c~ 
1835. 1870. 1901. 1949. 
TABLE TOTAL- 241079. 


3. MODIFIED IRREGULAR SERIES 


YEAS 


JAN FEB MAR AFR 
Wa) oo 100.0 101.3 
100.0 100.0 Wishaw) 98.4 
100.0 99.4 Ors )5 8) 100.7 
SASee 101.0 102.4 93:55 
Oe ehJeal re TOSa9 
99.8 eal 101.5 96.8 
100.5 99.4 99590 105.8 
99.0 101.6 Sita 102.0 
101.0 100.1 100.8 99.4 


TABLE TOTAL- 12002.9 


MAY 


eal 


840. 


Sic. 


MEAN- 


JUN 


559). 


100.0 


JUL 


584. 


alice 


1161. 


1566. 


2036. 


2605. 


BENS o 


3556. 


BIS Bic 


2022. 


STD. DEVIATION- 


STD. DEVIATION- 


AUG 


613% 


2050. 


SEE 


630. 


838. 


1043. 


1180. 


USi72% 


1980. 


2645. 


Sl6e. 


CRETAS 


4144. 


2098. 


1148. 


OCT 


666. 


681. 


1005. 


YI36.. 


1763. 


Reso. 


2720. 


3160. 


3456. 


3809. 


2083. 


2105. 


TOTAL 


7044. 


CSA 


T5097 


13600. 


18825. 


23866. 


31465. 


Sool. 


42008. 


47241. 


59 — 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


E 4. RATIOS OF ANNUAL TOTALS, 
YEAR UNMODIFIED MODIFIED 
1967 100.16 100.16 
1968 100.53 100.52 
1969 100.19 100.25 
1970 100.06 100.08 
1971 109.04 100.04 
woe 100.19 100.07 
1973 100.20 100.18 
1974 100.11 100.11 
U975. 100.12 100.16 
1976 100.23 EOOnet 
IEC HETE SOD) Me She 
1978 997795 99.95 


E 5. MONTH-TO- 


MAR 


264.4 


APR 


MONTH CHANGES IN THE ORIGINAL SERIES 


MAY 


14.2 


MEAN- 


ORIGINAL AND ADJUSTED SERIES 


JUN JUL AUS 
= 10 23 9.4 eth 
Saba) -3.4 -9.0 
1.1 4.5 =Jac 
5.1 rae) -4.8 
SES SEY Mane 
Sols Di, Boal 
-11.2 2.0 “4.4 
6.4 -0.4% = Oro 
6.1 -5..% Soil 
Boat -10.0 ea 
-0.6 SSD =3.0 
eae STD. DEVIATION- 


MONTH-TO- MONTH CHANGES IN THE FINAL SEASONALLY ADJUSTED SERIES (Dll. ) 


YEAR JAN FEB 
1968 HRXKHKKHHK =P 
1969 als) 5.3 
1970 ica! =-10.1 
1971 —Li.6 0.6 
bore : Ones 0.6 
1973 6.8 Sore 
1974 5a “4.4 
1975 “25 asyy3 
1976 -6.4 0.7 
1977 SOS7 3.0 
AVGE -3.9 ths 

TABLE TOTAL- 

Exon 
YEAR JAN FEB 
1968 KHXHKMKHKK 4.0 
1969 Sip 15.2 
1970 5.8 =5.3 
Lor = 10 4.3 
1972 8.8 ay 
1973 3.8 -0.2 
1974 4.4 3.5 
1975 =120 2ay, 
1976 35 Onz 
1977 -0.1 Elen 
AVGE LS 2.8 


MAR 


APR 


MAY 


JUN JUL AUG 
thats 4.5 4.8 
2) -4.8 ay 
1.4 5.2 -0.0 
4.6 3.6 see | 
15h} ek 5.5, 
7.0 =3..9 2.4 

a -0.8 Bao 
8.3 0.6 Cre 
3.2 Bae 0.1 
0.6 0.1 -0.6 
3.2 0.9 Bests 

2.0 STD. DEVIATION- 


= (= 


FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


F 1. MCD MOVING AVERAGE 


McD IS 2 
YEAR JAN FEB MAR AFR MAY JUN JUL AUG SER ocT NOV DEC 
1968 ¥¥RMEREH TH 481. 507. 533. 549. 563. 58s. 613. 637. 663. 706. 736. 
1969 151. TIS. 787. 798. 833. 848. 837. 834. 844. 860. 874. 893. 
1970 909. 900. 896. $08. STs. DS fie 965. 930. 1014. 1024. 1031. 1042. 
1971 1054. 1079. POST. 1079. 1083. 1118. TW45. 1149. 1159. 1178. Tete. 1278. 
1972 1352. 15S. 1447. 1488. 1502. TSS. 1583. W623. 1665. 1789. LS7L- U797. 
1973 1752 1785. 1816. 1862. 1973. 2064. 2069. 2068 2096. e132. 2150 2190 
1974 2270 2359 2500 2657 2690. 2639. 2631. 2663 2672 2705 2788 2825 
1975 23832 2834 2832 2829. 2825 2894. 29% 3031 3992, 3080 3070 3196, 
1976 3324 3362 3354 3347. 3362 3445. 3529). S577. 3668. 3784. 3719 3645 
1977 3669. 3745. 3760. 3747. 3a51. 3942. 3945. 3968. 4007. 4036, G122. RRRRENNN 
AVGE 1990. 1872. 1900. 1924. TSISNIG 1998. 2026. 2052. 2087. 2125. 2154. 1956. 
TABLE TOTAL- 236501. MEAN- 2004. STO. DEVIATION- V3. 


F 2. SUMMARY MEASURES 
F 2.A: AVERAGE PER CENT CHANGE WITHOUT REGARD TO SIGN COVER THE INDICATED SPAN 


SPAN 
IN Bl Dll 013 D2 O10 A2 c1s Fl El E2 E3 
MONTHS le} cI ag c S P TD MCD 400.0 MSBteG  [ulsiinae 
al 6.94 3.66 2.&6 ath) 4.70 0.0 Sas (esse) 6.61 2.62 9. 
2 8.69 Oe Coch’) 3.80 6.23 0.0 324 4.12 8.41 ok 1.68 
3) Toe Ly 6.61 2.44 S72 ae: 0.0 53 Se od 10.02 Dries 1.49 
4 Bren) Siete! Zoli TsO 6. St 0.0 3.6% Treitel Lies: ene 1.48 
5. Veo 10.13 gael 9.64 6.14 0.0 2.67, 9.61 nlp Wseyr/ DaTS 1359 
6 2.93 recs 2.47 11.466 4.59 0.0 Wg93 Tee OR) 2 rAS, 1.57 
Te 15.49 PSee in HY) 13.71 6.06 0.0 Smo) 136 15.41 13.75 1.40 
8 LWyeSe Uae ARES) 1S FY) 6.74 0.0 2.48 15.64 17.67 TS 64 1.80 
9 Te 7a Liane 3) 2.66 L7S9) Yak 0.0 1.62 IEG FAL ThE SH; ares) 1.52 
10 CAL IIe 20.10 eles} 20.01 6.39 0.90 3.85) US Sue 22s 20.03 1.62 
13h 22.74 ere Paps C2 Le 4.63 0.0 eo, elsés 22.66 pee) ot 
12 24.31 eG e8 BASIS 24.24 0.36 0.0 Cals, CIOS) 24.23 24.31 1.72 


F 2.B: RELATIVE CONTRIBUTIONS TO THE VARIANCE CF THE PER CENT CHANGE IN THE COMFONENTS OF THE ORIGINAL SERIES 


SPAN 
IN DIS D12 D10 A2 cis RATIO 
MCHTHS ag iS S ie) TO TOTAL (X100) 
ag P7220 Topres | 46.27 0.0 (Bers ecc allol(s} A100) $9.13 
é@ 10.32 20.54 Soak 0.0 14.0353 100.00 9Sne5. 
3 6.37 34.96 bool 7 0.0 2650) LOOTC0 SSS 
4 5.00 46.61 37.86 0.0 10.52 Veo 00 SU70 
5 50,7 64.94 Zoom 0.0 4.89 100500) 101.2 
6 S07 81.48 12.62 0.0 eres LOO 00) ESE) 
a lye 77.24 Le 0.0 5.47 100.60) JOL.42e 
8 Coo? 60.79 Trek 0.0 2.00 100.00 Cie 5: 
©) 1.85 83.79 LS.67 0.9 0.69 100.00 93.39 
10 1.43 65.52 &.82 0.0 S.22 TOIT 00 Iona) 
val 1.20 93.64% 4.11 0.0 1.05 100.00 101.07 
2 1.35 S78 0.02 0.0 0.77 100.09 101.66 


F 2.C: AVERAGE PER CENT CHANG WITH REGARD TO SIGN AD STANDARD DEVIATION OVER INDICATED SPAN 


SPAW Bl D135 dle C10 O11 FL 

IN fe) I Cc s cI Li @48) 
MONTHS AVGE Solig AVGE Sk AVGE SD) AVGE S105 AVGE Ses AVGE Se 1)5 
1 PASTE, 8.49 0.09 3.99) ESS) 32 0.18 5.62 eG 4.37 1.87 Agh) 
2 4.39 10.41 0.09 S92 3.80 2.60 0.41 Terre) Sel ap hic Suid. Bees: 
uh 6.42 L715, 0.05 Bet Sloe 3.76 0.56 eal Ze 5.82 5.84 5.68 4.61 
4 6.45 12.64 0.07 3.65 7.67 4.79 0.5% 8.47 7.78 6.80 Fictoph 5.56 
5 LER BE Te 11.68 0.07 39 9.64 Le ill 0.37 7.55) WaT s, 7.64% 9.59 6.42 
6 E205 10.74 0.07 Sein 11.66 6.58 0.24 Ae Seas Snie 11.690 (aes 
7 14.31 ee yee 0.05 3.25 13.72 7.45 0.42 ows) 13.81 8.78 ibesoinl TAO? 
8 16.65 T4035 0.03 3.84 U5. 79 &.33 0.60 8.02 Lon vie Cio) TSEO4 8.77 
9 18.73 P5735 0.01 Soe WHI) evel 0.67 S39) LSS 10.79 Diet L 9.69 
10 20.80 16.00 0.03 3.55 20.01 10.07 lojra 7.42 20.10 11.66 USL 10.49 
ll 22.50 14.62 0.02 3.68 ee.l2 10.86 0.c4 5.41 aera ence 21.83 Wes 
2 2425. 13.66 = OCS 4.06 24.24 ala sis33} 0.00 0.43 24.28 US535 e373 TeOL 

F 2.D: AVERAGE DURATION OF RUN cI uf c NCD 
0g 1.45 23.80 5.09 
Fo 2-E- T/C RATIO FOR HONTHS SPAN 
1 2 3 4 5 6 Uf 8 9 10 11 12 
Bea! yegal 0.43 0.33 0.28 (egal Wweal7 0.18 OR LS 0.13 0.11 On re 


MONTHS FOR CYCLICAL DOMINANCE: 


nN 


F 2.F: RELATIVE CONTRISUTION OF THE COMPONENTS TO THE STATICNARY PORTION OF THE VARIANCE IN THE ORIGINAL SERIES 
I Cc S) (2 TO TOTAL 
6.47 538.14 24.50 0.0 5.42 $4.53 


F 2.6: THE AUTOCCRRELATION OF THE IRREGULARS FOR SPANS 1 TO 14 
2 2 3 4 5 6 ue 8 Q) 10 1v 12 13 14 
=O vac =0..2 0.03 0.04 = Orhic 0/02 0.26 -0.04 -0.06 0.09 0.07 -0.20 0.01 0.13 


F 2.H: THE FINAL I/C RATIO FROM TABLE Dl2: 0.81 
THE FINAL I/7S RATIO FROM TABLE D10: 4.29 
1k are he) STATISTIC PRCBABILITY 
LEVEL 
F-TEST FOR STABLE SEASONALITY FROM TABLE B 1. : 15.253 0.00% 
F-TEST FOR THE TRADING DAY REGESSION IN TABLE C15. : 1.609 TSR SZ 
F-TEST FOR STABLE SEASONALITY FROM TABLE D8. : 26. 112 0.00% 
KRUSKAL-WALLIS CHI SQUARED TEST FOR STABLE SEASCNALITY FROM TABLE D 8. : 87.950 0.00% 


F-TEST FCR MOVING SEASONALITY FROM TASLE D 8. : 0.783 (SES asy A 
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FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


F 3. MONITORING AND QUALITY ASSESSMENT STATISTICS 
ALL THE MEASURES BELOW ARE IN THE RANGE FROM 0 TO 3 WITH AN ACCEPTANCE REGION FROM 0 TO 1. 


1. THE RELATIVE CONTRIBUTION OF THE IRREGULAR OVER THREE MONTHS SPAN (FROM TABLE F 2.B). Miso O57 


2. THE RELATIVE CONTRIBUTICN OF THE IRREGULAR COMPONENT TO THE STATIONARY PORTION OF M2 = 0.647 
THES VAR TANCES CEROM TAB EEE (2. ). 


3. THE AMOUNT OF MCNTH TO MONTH CHANGE IN THE IRREGULAR COMPONENT AS COMPARED TO THE M32e= 010 
AMOUNT OF MONTH TO MONTH CHANGE IN THE TRENO-CYCLE (FROM TABLE Fe.H). 


4. THE AMOUNT OF AUTOCORRELATION IN THE IRREGULAR AS DESCRIBED BY THE AVERAGE DURATION M4 = 90.198 
OCRERUN CISBEE EF 22D): 


5. THE NUNSER OF MONTHS IT TAKES THE CHANGE IN THE TREND-CYCLE TO SURPASS THE AMCUNT le, AS Winer 
OF CHANSE IN THE IRREGULAR (FROM TABLE F 2.E). 


6. THE AMOUNT OF YEAR TO YEAR CHANGE IN THE IRREGULAR AS COCNPARED TO THE AMOUNT OF YEAR M6 = 0.116 
TOMVESR CHANGE SIN THE SEASONAL CERGH TABLE SE e2ho- 


7. THE AMOUNT OF STABLE SEASONALITY PRESENT RELATIVE TO THE AMOUNT OF MOVING M7 = 0.423 
SEASONALITY CFRROM TABLE F 2-1). 


8. THE SIZE OF THE FLUCTUATICNS IN THE SEASONAL COMPONENT THROUGHOUT THE WHOLE SERIES. M8. = 0.698 
9. THE AVERAGE LINEAR MOVEMENT IN THE SEASONAL COMPONENT THROUGHOUT THE WHOLE SERIES. M9 = 0.484 
LOS SANERAS 6, GALCULATED! FOR RECENT YEARS CNEY- M1O = 0.734 
ll. SAME AS 9, CALCULATED FCR RECENT YEARS ONLY. M11 = 0.708 


=< SACCERINED ex <a Al Teme vee 0.40 


Be ee 


FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


G 1. CHART 
(X) - B 1. ORIGINAL SERIES 
(0) - E 1. ORIGINAL SERIES MODIFIED FOR EXTREMES WITH ZERO FINAL WEIGHTS 
(%*) - COINCIDENCE OF POINTS 
(E) - ARIMA EXTRAFOLATION 
SCALE-SEMI-LOS 


254.1 471.2 873.7 1620.3 3004.7 5572.1 
JAN67 .E : : , ; : 
FEB67 .E ‘ : : 3 : 
MAP67 . E , é : : ; 
AFR67 . E : : : 3 : 
MAY67 . E F : : : F 
JUN67 . E : : : : : 
JUL67 . E ; : ; ‘ : 
AUGS7 . E ‘ : ‘ ‘ i 
SEP67 . E : : : : ¥ 
OCT67 . E ; : : : : 
NOV67 . E : : F , 
DEC67 . E3 
JANSS . *. ; ‘ ‘ 

FEBS . x. ¢ : ; 

MAR68 . * ‘ J : : 
APR68 . in i : : : : 
MAY68 . : * : : : : 
JUNS8 . : * : , ‘ ; 
JULOB . : * : : : : 
AUG68 . : * : ‘ a : 
SEPSS . : * : : ; ; 
OcTés . : * : ; ; ‘ ; 
NOV68 . ; x : 3 : 3 
DEC6S . ‘ Oe : : , 
JAN69 . : xO : : : 3 
FEB69 . ; 0 X ; : . : 
MAR69 . ‘ x ‘ : 4 ; 
AFRO69 . : ey es ; : : 
MAY69 . : .* : ; : 
JUN69 : x : ; P 
JUL69 . : *. : : : 
AUG69 . 4 oP ees ‘ ‘ : 
SEF69 . : *, ; d : 
OCT69 . ; * : ; ; 
NOV69 . : * : : ; 
DEC69 . : . # : . : 
JAN70 . : ox : ; : 
FEB70 . : <u: 

MAR70 . : x : 
APR70 . : * 

MAY70 . : . * 

JUN70 . : rex ; 

JUL70 . : ; x 4 

AUG70 . ; . , 7 : 
SEF7C . : é * : 
OCT70 . ; ; ve ; : 
NOV70 . < ; * A : 

DEC7O . ; : * . : : 
SANTL : ae ; 

FEB71 . 2 . * : 
MAR71 . ; : * : 
APR71 . ; : x : : 
MAY71 . : : ® : : : 
JUN71 . : : * ‘ ; ; 
JUL7L. é : * ; . 
AUG71 . ; : * : : 
SEP71 . : : x 

OcT71 . ‘ é * : : 

NOV71 . : : x : 5 
DEC71 . : . * 

JAN72 . , , * 

FEB72 . : 2 * 

MAR72 . , ; x i 
APR72 . : : x, 

MAY72 . : ‘ * 

JUN72 . : A * ¥ 
TOUZo : 2 *, : 
AUS72 . : ; * ; 
SEF72 . : : *, ; j 
OCT72 = : : . * : ; 
NOV72 . : . ‘ Onaex : : 
DEC72 . 2 : * 


254.1 471.2 873.7 1620.3 3004.7 557201 
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FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


G 1. CHART 

(X) - B 1. ORIGINAL SERIES 

(0) - E 1. ORIGINAL SERIES MODIFIED FOR EXTREMES WITH ZERO FINAL WEIGHTS 

(*) - COINCIDENCE OF POINTS 

(E) - ARIMA EXTRAPOLATION 

SCALE-SEMI-LOG 
254.1 471.2 Per S735.7 1620.3 3004.7 5572.1 

DANIAS te . . ead ° 
FEB73 . : : *, . 
MAR73 . : . oe 
AFR73 . : : ee 
MAY7S:" < . . . * 
JUN73 . . . . OX 
SUES. . : ° * 
AUS73 . : : é * 
SAAS oc . : E * 
OCT73 : ° C ¥ 
HOV73 : é A * P . 
DECI Sa. . c F * F r 
JANTG . . 5 4 % 
FEB74 . : : ; * . 
MAR74 . . : 4 * 
APR74 . : : : ie 
MAY74 . : 4 y * 
JUN74 . : : : Soar 
JUL74 . : 4 4 "0, 
AUG74 . C 3 : * 
SEP7& ° . 3 * 
OCT7¢ . . : . a. 
NOV74 . . ° *. 
DEC74 . . . . * . 
JAHTS . . : . * * 5 
FEB75 . 3 : 8 * 
MAR75 . : : ° * 
AFR75 . : : ° *. ° 
MAY75 . . : : X.0 
JUN75 . . . . -* 
CULES es . . . -* ° 
AUG75 . ° 5 > *. 
SEP75.~ . : . - * 
ocT75 . ° 5 5 te 
NOV75 . ; : : X O 
DECTS 4 . ; . 
JAN76 . : 2 : i 
FEB76 . . : * ‘ 
MAR76 . 2 : ; . * - 
APR76 . . . . Gh 
MAY76 . ° ° ° : * : 
JUN76 . F ° E C * . 
JUL76 . ° . é * * 
AUS76 . : ° A 6 * 
SEPTO.. : . ° ° * 
OCT 76r- : . . 2 OX : 
NOV76 . ° . : : * ° 
DEC76 . 5 : < 3 * 3 
SAN 7ieee . : . ha : 
REBiisaes 7 E é g * 
NAR77 . : c : ; * 
APR77 . . . . be a) 
MAY 7.7 - : : ; 4 * 
JUN77 . : : : : * 
SULA c a ‘ x ; * 
AUS77 . : : fi M * 
S Eeua/aate 5 , x : * 
DEVIL « : : ‘ : * 
NOV77 . 3 f 4 A * 
DEC77 . : E 5 E * 
JAN78 . c : : _ E 
FEB78 . . . . : l= ° 
MAR7S . . . . . E . 
AFR78 . 5 - F 2 E 
MAY78 . c : : : E 
JUN73 . . . . . E 
JULTEe . . . : : E 
AUS78 . . . . ° E 
SEP IS <- : . . : E 
OCT78 . : ' : : Ee ae 
HOV78 . : . : : =. 
DEC7Ss . . . : : E 


Svahalé ee esses 6) sie dielsl ele eles siete sels) evs olie/e ele «16: \6:\6; b)-01's' 6b) ete& 10, © .0:10),0) 6 1650's 10/0) 6 e161 (61\o (©) S10 eo 0) 0.6 8 16 (Oe sie: e) 600 ee C16 SS 8.6 8) 6.8 BIS 0 2.616% 618 6s w 
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FINAHCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.FERSONAL CHECKS 


G2. CHART 


(X) - DI11. FINAL SEASONALLY ADJUSTED SERIES 


C(O) — Ole. SFINSE TRENe Cree 
Ce) =) COLNCIDENCEVOR POLIS 
SCALE-SEMI-LOS 
265.6 462.7 


COLON CLS OO OOS FOUSL 0) 0) 6. 16 1618 ICES 10) 81/0) 0 6 010 16 TONE: 810 © ©1016 (C1 O:'6)'o 8) .6 © 16 019K 0) O06 16:16 6 Oy 0) 0.6. 0 © © 10) 16 (0) € 6) © © © Okere) 01 ©: 0 6 © elele) eh ee @ & @ ener ere. 66.8 6 6 6 ee 6 es 6 86 


JANES . * 

FEBSS s -X0 

MAROS . ae, 

AFR68 . " * 

HANG Sats : * 

JUI63 = 2 * 
BUSS : XO 
AUSES . 2 * 
SEROCR. ; OX 


OCTISSR: z xO 


HOOVES . 

DEC68 . 

VANS Ot 

REESOM 

WZ PRENS) 

ARROO! a. 

MAY59 . 

USES) 6 

SESS 

AUSO9 . 

SEF69 

OCT69 

NOV69 . 

DEC69 . : 
JANTO . 
BEB 7G. 
MAR70O . 

APR7O . 

NAY 70 

JUNTO 

JUL70 

AUG70 

SEE 70m 3 
Ci 70s : 
HOY 70 

DEC70 

JAN71 

FEB71 

MAR71 

APR71 

MAY71 

SUN 

SUE 

AUS TA <s 3 
SEPZ2 
OCT71 

eAy Tol 

DECAL 

JANT2 

FEBT2 . 

MAR72 . ° 

APR72 . . 

MAY72 . : 

JUN72 . 5 

JULT 2% 5 

AUG72 . 

SEP72 

OCT7i2ar 

NOV72 . ; 
DEC Tom. ° 


CESS Ree RCO (8.0L e 1 SET 8 (Se PO NOUS Ole: CeO. 6168) TSS OOO. 61S S(O O06) 07SEC (OO ONS (9.0 ONY S816 0106 01's, Boel lee lel exe .@:6) S18) 161s) ener suslels)elarie/teietiei hee ienseneraneieterene 


1404.0 2445.6 
¥* 
Ox 
* 
Ox 
* ° 
* 
ox 
xO 
Ox 
¥* 
xO : 
xO 
* 
Ox 
xO 
* 
xO 
me) 
ye) 
Ox. . 
¥* 
* i 
0x ’ 
. XO 
. OX 
. * : 
Ox : 
x 0 
* . 
: fe) x 
; xO , 
1404.0 2445.6 
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FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


G 2. CHART 
(X) - Dll. FINAL SEASONALLY ADJUSTED SERIES 
(O)) = 012. FINAL TREND) CYCLE 
(*) - COINCIDENCE OF POINTS 
SCALE-SEMI-LOG 


265.6 462.7 806.0 1404.0 2445.6 4260.1 
JAN73 . : : : x : 

FEB73 . é : : XO : 

MAR73 . , . : Ox : f 
APR73 . : : : XO : : 
MAY73 . g : : x : 

JUN73 . : : ; ox 

JUL73 . : : : x ; 

AUG73 . ; : . x ; 

SEP73 . ‘ : ; * : , 
OCT73 . : , : Oxe® : : 
NOV73 . : : : Cae : 
DEC73 . ; ; : *) x, : 
JAN74 . : : : "3 

FEB74 . : ; é *, 

MAR74 . : : : xO : 
APR74 . ; : ; bo X : 
MAY74¢ . : : ; ore 0% : 
JUN74 . 3 : ; . * 2 
JUL74 . : ; s xO : 
AUG74 . : ‘ ; . * : 
SEP74 . ; ; ; a tix 

OCT74 . : : g 2x0 

NOV74 . ; A : } x 

DEC74 . : , ; eh ; 
JAN75 . : ; : oe - 
FEB75 . ; ‘ : =) 0x ‘ 
MAR75 . 7 : : 7 xO : 
APR75 . 4 : : A x 

MAY75 . : ; 5 = 6'0 : 
JUN75 . : : : : Ox : 
JUL75 . : ; ; ‘ * 

AUG75 . : : : f x : 
SEP75 . : : ‘ : Ox 5 
OCT75 . ; : ; : % é 
NOV75 . : , : : xan : 
DEC75 . : : F : # : 
JAN76 . : : . : * é 
FEB76 . ; : ; : * : 
MAR76 . : : : : Ox ; 
APR76 . : ; : : x : 
MAY76 . : : : ‘ XO : 
JUN76 . : 4 : : a ; 
JUL76 . ' 3 : : * : 
AUG76 . : : : ; “ ; 
SEP76 . : , : ; x ; 
OCT76 . ‘ ; : ; 0 xX 
NOV76 . ; : ; * 

DEC76 . : : ; ; * 

JAN77 . : : : : XO : 
FEB77 . : : : ; x : 
MAR77 . ; ‘ ; : » 
APR77 . : : : : x. Otek: 
MAY77 . : ; 5 ‘ * 
JUN77 . : : : : x 
JUL77 . ; : i : * 
AUG77 . : : : ; * 
SEP77 . : : y : * 
OCTZ7s. : : , ; x, 
NOV77 . ; ; : : +E. 
DEC77 . : : : : *, 


pthediey erhee nme nee © 10) @ Ch ORCL ORE. Che. 0) 2c: 2199 0.0 & [0 (e. (0) 9:0) Che 686 f0 018) .0) C6" 0):S 10) 0.0 1e).6 6: 0 Oe eLeleLelee’ 0) 6) :6.'4)s, 66 v'e' 01.6 @ Stel 410) 6 ole We tee (6 616. 61.0 406 weet elete eis ele 
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FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 


G 3. CHART 
(X} D10. FINAL SEASONAL FACTCRS 
(0) - D 8. FINAL UNMODIFIED SI RATIOS 
(+) - D 9. FINAL RATIOS NCOIFIED FOR EXTREMES 
(*) - COINCIDENCE OF FOINTS 
(E) - EXTRAPFOLATED SEASCNAL FACTORS 


SCALE-ARITHNETIC 
88.7 oo e LOLs 108.1 114.6 F210 
JANUARY 
Ubsieys) 5 5 eens 5 
LOS9) = 0 57) BX. + ; : é 
BOO ses ~OxX+ 0 : ‘ 
OAL ms os BK _ A ‘ : 
WS os Xx * G é é F 
oe XOX 3 2 
1974 . nae 5S C 5 A 
AUST G ae Z é A : 5 
INSIey e x zal A c : 5 
MOV) * xX . 3 
1978 . E - 3 
88.7 OB ric Oa, 108.1 114.6 121-.0 
FEBRUARY 
1968 . * xX 6 6 6 3 c 
1969 . X+ A 0 - ‘ 2 
USWAY 6 *X A é : : 
LO alos Xx * 
O72 mene 
MSE has x 5 
1974 . * xX 4 
LO7S Xx * : 
LO TiO. x * s 
OT 7s X* 4 
1973). E 
88.7 95.2 Aah a7 108.1 114.6 121.0 
MARCH 
LSE F Xx* 
SSO Us ‘ * X ¥ 
1970 . : * 
1S irda : x * é 
WET © - * xX g : 
NESIIZS 45 5 » * 
VWO74 0. PEt am ik 
7 5 aes * hon 
LO76. Se ae 
WHERE & 3 xex 
1978 E 
88.7 95.2 OL oy 108.1 114.6 W270 
APRIL 
1968 . - x * 3 
1969 . Seles x 
197 OF. : x¥ 
VOT. ae as Xx 
LOTS. é x * 
MOT Sy. si » é 
UO. * x + . 0 
rhe as : x * . 
LOR, . 4 * xX 
WIT 0 a + X 
LO Sas cs E 


4 4 os) 6 6.6 «5 (0. 6 614, [@ 6 oe. 4. ¢:\0 64.5 0.0, 6 0) (0: @) e's) 10) 0) 0/6: (08e! 6 a) rele Sle Nee 116. 646) 0 0) 6 080-01 '0) 6110) 4) 0) 9) 0/10) 67 (0 0) 6, 101.01 4. .0 88 O19 6.0, 616. OOOO. 6 (6,10) SLOTS LO O1e) Sen S! 6) OUer®, 


G3. 


CHART 
(X) 
(0) 
(+) 
(*) 
GED 
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FINANCE,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 
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FINANCE ,CHECKS CASHED IN CLEARING CENTERS-BY ACC.PERSONAL CHECKS 
G 6. CHART 


KOLMOGOROV-SMIRNOV SIGNIFICANCE TESTS FOR THE FINAL IRREGULARS 


FREQUENCY PERIOD CUMULATIVE CONFIDENCE 
IN CYC/YEAR IN YEARS PERIODOGRAM PERIODOGRAM LEVELS 

0.100000 10.0000 3.7067 0.0048 

0.200000 5.0000 55359 0.0199 

0.390000 535555 11.2436 0.0346 

0.400000 2.5000 5.2060 0.0415 

0.500000 2.0000 6.7847 0.0503 

0.600000 1.6667 270. 0.0534 

0.700000 1.4286 0.0589 0.0535 

0.800000 1.2500 4.6938 0.0597 

0.900000 ot aloGtal 2.5488 0.0630 

1.000000 1.0000 0.8872 0.0642 

LO 99999 0.9091 1.8040 0.0665 

ISIS, G2 35/355 6.6213 O07 52 

1299999 0.7692 7.9836 0.0856 

1399999 0.7143 11.4398 0.1006 

1.500000 0.6667 29.3208 0.1389 

1.599999 0.6250 4.6826 0.1451 

1.700000 0.5882 One la 0.1460 * 
7 99999 0.5556 5655957, 0.1939 

1.900000 0.5263 0.2384 0.1942 

UO? 0.5000 1.1368 0.1957 * 
2.099999 0.4762 14.3193 0.2144 * 
es AUSIVEKS) 0.4545 11.4629 0.2294 * 
CeO 9 0.4348 16.4464 0.2509 

2.400000 0.49167 We iOe 0.2525 * 
2.499999 0.4000 6.2390 0.2607 * 
LeOIII99 0.3846 Le 2O58 0.2623 * 
2.699999 0.3704 13.0166 0.2793 * 
eh FIO 99 Weal 20.7415 0.3065 * 
2.899999 0.3448 6.2885 0.3147 * 
3.000000 03555 7.1067 0.3240 * 
3.099999 0.3226 3.4656 0.3285 lehal 
3.200000 Ons ac 5) 8.8868 0.3402 He 
BoA) 0.3030 32.6767 O5829 * 
3.400000 0.2941 10.3750 0.3965 * 
3.499999 0.2857 105.8532 0.5349 

SOI 9999 0.2778 eS) One522 

33699999 0.2703 0.3728 OR 55.27, 

55799999 0.2632 46.3633 0.6133 

3.900000 0.2564 0.3273 0.6138 

Seo 9 0.2500 0.4336 0.6143 
4.099599 0.2439 15.0204 0.6340 
4.199999 0.2381 18.4275 0.6581 

4.299999 0.2326 es COALS, 0.6708 

5 SEE) 0.2273 12.2060 0.6867 
4.500000 Oeecec 11.0362 0.7012 
4.599999 0.2174 24.5260 0).7333 
4.700000 0.2128 7.6059 0.7432 
4.799999 0.2083 USD SLO 0.7609 
4.900000 0.2041 19.7767 0.7868 
4.999999 0.2000 5.2074 0.7936 
5.099999 0.1961 26.2701 0.8280 
5.199999 0.1923 en550L 0.8310 
5.299999 0.1887 28.6783 0.8685 
5.400000 0.1852 36.6396 0.9164 
5.499999 0.1818 6.3839 0.9248 
5.599999 0.1786 LS cone 0.9448 
5099999 0.1754 Hayes, 0.9549 

DM 93999 0.172 6.3370 0.9532 
5.899999 0.1695 18.4668 0.9874 
6.000090 0.1667 9.4387 0.9997 


CONFIDENCE LEVELS ( )-0% TO 75% LEVEL 
(ES) 17a O95 eV Le 
(%#)- OVER 95% LEVEL 


95% LEVEL= 0.1771 752% LEVEL= 0.1328 
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KOLMOGOROV-SMIRNOV SIGNIFICANCE TESTS FOR THE FINAL IRREGULARS 


GRAPH OF THE CUMULATIVE PERIODOGRAM 
(.) REPRESENTS 95% CONFIDENCE LIMITS 
(%) REFRESENTS CUMULATIVE PERIODOGRAM 


0.0 Oot 0.2 OFS 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
$e-------- $oeecn-on- tence ----- $--------- te-n------ $------ ¢--------- teen -- on $--------- $e-------- + 

0.10 * + 
0.20 + * : + 
OF S0 te < + 
0.40 + * . + 
OnS0se * : + 
0.60 + * : + 
0.70 + * + 
0.80 + * + 
0.90 + * + 
1.00 + % é + 
i Oe * + 
VO tar. * + 
50 ; ea Es rl 
1.40 + * + 
1.50 + * + 
1.60 + * + 
7 Ot : * ‘ + 
1.80 + * ‘ + 
1.90 + ¥ . 
2.00 + * . 
al Ont 5 * : + 
2.20 + * + 
rae) Se : * C + 
2.40 + . * °y 
oehil eae + 
2.00) r+ * : 
CO * ; 
2.80 + et 4 nN 
2.90 + * 3 + 
3.00 + * + 
S10) + * - 5 
RAPA 4 * . + 

¢--------- to-------- t--------- +--------- +--------- t--------- toe $--------- t--------- $--------- + 

0.0 OL One 0.3 0.4% 0.5 0.6 0.7 0.8 0.9 1.0 
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KOLMOGOROV-SMIRNOV SIGNIFICANCE TESTS FOR THE FINAL IRREGULARS 


GRAPH OF THE CUMULATIVE PERIODOGRAM 
(.) REPRESENTS 95% CONFIDENCE LIMITS 
(%*) REPRESENTS CUMULATIVE PERIODOGRAM 
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Bio Shh Sy * + 
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Sot) 3 + 
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5.90 + are 
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Freight and Shipping Payments - 
Quarterly Analysis Printout 


me oe 


STATISTICS CANADA 


X-11 ARIMA QUARTERLY SEASONAL ADJUSTMENT METHOD 


THIS METHOD MODIFIES THE X-11 VARIANT OF CENSUS METHOD IT 

BY J. SHISKIN, A.H. YOUNG AND J.C. MUSGRAVE OF FEBRUARY, 1967. 

THE MCDIFICATIONS MADE APE BASED CN THE METHCDOLOGICAL RESEARCH 

DEVELOPED BY ESTELA BEE DAGUMN, CHIEF OF THE SEASONAL ADJUSTMENT 
AND TINE SERIES STAFF OF STATISTICS CANADA. SEPTEMBER, 1979. 


SERIES TITLE- FREIGHT AND SHIPPING PAYMENTS SERIES NO. FINAL@ 


-PERICD COVERED- 1ST QUARTER,1969 TO 4TH QUARTER,1978 

-TYPE OF RUN - ADDITIVE SEASONAL ADJUSTMENT 

-AHALYSIS FRINTCUT. STANDARD CHARTS. 

-SIGMA LIMITS FCR GRADUATING EXTREME VALUES ARE 1.5 AND 2.5 . 

-ONE YEAR OF FORECASTS AND BACKCASTS FROM ARIMA MNCDEL SELECTED BY THE PROGRAM. 


COLUMN NUMBER : POPS eee Gath Taos eas eAn es tsa ceasoiecaesvascteaasere cinsese reo 
IMAGE OF THE MAIN OPTION CARD: Q3FINALQ 01690478 ae 1 
Al. ORIGINAL SERIES 
YEAR 1ST QUAR 2NO QUAR 3RD QUAR 4TH QUAR TOTAL 
1969 210.0 269.0 252.0 265.0 9960 
1970 232.0 306.0 284.0 284.0 1106.0 
UTE 212.0 324.0 343.0 S70 1196.0 
1972 247.0 350.0 359.0 368.0 1315.0 
1973 322.0 411.0 399.0 428.0 1560.0 
1974 427.0 545.0 499.0 565.0 2036.0 
1975 467.0 586.0 525.0 569.0 2147.0 
1976 479.0 618.0 547.0 575.0 2219.0 
197? 490.0 641.0 606.0 609.0 2346.0 
1978 528.8 687.8 641.6 669.1 2527.3 
AVGE 3625.5 473.8 444.7 464.9 
TABLE TOTAL- 17448.3 MEAN- 436.2 STO. DEVIATICN- 143.5 


AUTOREGRESSIVE INTEGRATED MOVING AVERAGE (ARIMA) EXTRAPOLATION PROGRAM 
A5. ARIMA EXTRAPOLATION MODEL (FORECAST) 


THIS PROGRAM WAS DEVELOPED FOLLOWING THE FROCEDURES OUTLINED IN 
“TIME SERIES ANALYSIS" BY G. Es P. BOX AND G. MM. JENKINS. 
AVERAGE PERCENTAGE STANDARD 
ERROR IN FORECASTS 


MODEL TRAN. ADDITIVE LAST 3. LAST LAST-1 LAST-2 CHI-SQ. R-SQUARED ESTIMATED PARAMETERS 
CONSTAN YEARS YEAR YEAR YEAR PRCB. VALUE 
(0,1,1)(0,1,1) NONE 0.0 3.02 2.05 2.90 4.12 48.37% 0.9570 0.2802E 00 0.3780E 00 
(0,2,2)(0,1,1) KONE 0.0 3.31 o-41 5.08 2.50 48.56% 0.9462 0.1076E 01-0.1778E 00 0.3019E 00 


THE MODEL CHOSEN IS (0,1,1)(0,1,1)0 WITH TRANSFORMATION - NONE 


AUTOREGRESSIVE INTEGRATED MOVING AVERAGE (ARIMA) EXTRAPOLATION PROGRAM 


A6é. ARIMA EXTRAPOLATION MODEL (BACKCAST) 


THIS FRCGRAM WAS DEVELOPED FOLLOWING THE PROCEDURES OUTLINED IN 
"TINE SERIES ANALYSIS' BY G. E. P. BOX AND G. M. JENKINS. 
AVERAGE PERCENTAGE STANDARD 
ERRCR IN BACKCASTS 


MCDEL TRAN. ADDITIVE LAST 3 LAST LAST-1 LAST-2 CHI-SQ. R-SQUARED ESTIMATED PARAMETERS 
CONSTANT YEARS YEAR YEAR YEAR FROB. VALUE 
(0,1,1)(0,1,1) NONE 0.0 1 .9e 8.46 11.66 15.63 46.72% 0.9562 0.2698E 00 0.4341E 00 


THE MODEL CHOSEN IS (0,1,1)(0,1,1)0 WITH TRANSFORMATION - NONE 


FREIGHT AND SHIPPING PAYMENTS 


B 1. ORIGINAL SERIES 


YEAR 


1968 


1969 


1970 


1971 


wire 


1973 


1974 


Is75) 


1976 


1977 


1978 


AVGE 


1ST QUAR 
184.5 


210.0 


528.8 


345.4 


TABLE TOTAL- 


18381.0 


2D QUAR 


coo 


269.0 


306.0 


324.0 


350.0 


411.0 


545.0 


586.0 


618.0 


641.0 


687.8 


454.0 


MEAN- 


ORIGINAL SERIES EXTRAPOLATED ONE YEAR AHEAD 


YEAR 


1979 


010. FINAL SEASONAL FACTORS 
3X5 MOVING 


YEAR 


D10A. SEASONAL FACTORS, 


YEAR 


1979 


oll. 


YEAR 


1969 


1970 


1971 


Borie 


1973 


1974 


1975 


1976 


1977 


1978 


AVGE 


1ST QUAR 


583.7 


1ST QUAR 
-46.2 
-48.1 
-50.0 


cL yay) 


-77.4 


-60.1 


TABLE TOTAL- 


1ST QUAR 


-78.2 


2ND QUAR 


736.7 


AVERAGE SELECTED. 


9.8 


ONE YEAR AHEAD 


2ND QUAR 


28. 


29. 


3r. 


34. 


39. 


45. 


51. 


55. 


0 


1 


2ND QUAR 


FINAL SEASONALLY ADJUSTED SERIES 


1ST QUAR 


256.2 


280.1 


262.0 


299.9 


378.4 


487.5 


531.9 


549.1 


564.7 


606.2 


421.6 


TABLE TOTAL- 


17438.4 


2ND QU 


241 


276. 


293. 


315. 


371. 


499. 


535 


562 


581 


626 


430 


AR 


-0 


9 


0 


6 


5 


8 


0 


ol 


+6 


.8 


3 


MEAN- 


79) 


417.7 


436.0 


3RD QUAR 


242.4 


547. 


3RD QUAR 


690.7 


3RD QUAR 


ot) 


7 


4TH QUAR 


249, 


265. 


445. 


. DEVIATION- 149.0 


3 


0 


4TH QUAR 


713/15 


4TH QUAR 


. DEVIATION- 38.8 


3RD QUAR 


3RD QUAR 


527. 


550. 


608. 


642. 


441. 


5 


te] 


9 


-0 


-8 


4TH QUAR 


356. 


548. 


590. 


651. 


450. 


STD. DEVIATION- 136.4 


AVGE 


2 80 


FREIGHT AND SHIPPING PAYMENTS 


E 5. QUARTER-TO-QUARTER CHANGES IN THE ORIGINAL SERIES 
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- SUMMARY MEASURES 
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F 3. MONITORING AND QUALITY ASSESSMENT STATISTICS 
ALL THE MEASURES BELOW ARE IN THE RANGE FROM 0 TO 3 WITH AN ACCEPTANCE REGION FROM 0 TO 1. 


1. THE RELATIVE CONTRIBUTION OF THE IRREGULAR OVER ONE QUARTER SPAN (FROM TABLE F 2.B). HE = 0nsss 


2. THE RELATIVE CONTRIBUTION OF THE IRREGULAR COMPONENT TO THE STATIONARY PORTION OF Moe =s0nicor 
THE VARTANCE (FROM TASLE F e.F): 


3. THE AMOUNT OF QUARTER TO QUARTER CHANGE IN THE IRREGULAR COMPONENT AS COMPARED TO THE M3 = 0.490 
AMOUNT OF QUARTER TO QUARTER CHANGE IN THE TRENO-CYCLE (FROM TASLE Fe.H). 


4G. THE AMOUNT OF AUTCCCRRELATION IN THE IRREGULAR AS DESCRIBED BY THE AVERAGE DURATION M4 = 0.695 
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Direct Versus Indirect 

Seasonal Adjustment of Unemployed 
Both Sexes, 16 to 19 - 

Monthly Brief Printout 
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-ONE YEAR OF FORECASTS AND BACKCASTS FROM AN ARIMA MODEL SELECTED BY THE USER. 
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X-11 ARIMA MONTHLY SEASONAL ADJUSTMENT METHOD 


THIS METHOD MODIFIES THE X-11 VARIANT OF CENSUS METHOD II 


BY J. SHISKIN; 


A.H. YOUNG AND J.C. MUSGRAVE OF FEBRUARY, 


1967. 


THE MODIFICATIONS MADE ARE BASED ON THE METHODOLOGICAL RESEARCH 


DEVELOPED BY ESTELA BEE DAGUM, 


AND TIME SERIES STAFF OF STATISTICS CANADA. SEPTEMSER;> 


MONTH,1967 TO 12TH 
ADDITIVE SEASONAL ADJUSTMENT 
NO CHARTS. 
-SIGHNA LINITS FOR GRADUATING EXTREME VALUES ARE 1.5 AND 2.5 . 
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ORIGINAL SERI 
YEAR JAN 
1967 667. 
1968 650. 
1969 702. 
1970 864. 
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1972 1267. 
LOTS: 1050. 
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UNEMPLOYMENT BOTH SEXES 16 
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AUTOREGRESSIVE INTEGRATED MOVING AVERAGE (ARIMA) EXTRAPOLATION PROGRAM 


A5. ARIMA EXTRAPOLATION MODEL (FORECAST) 


MODEL 


(0,1,1)(0,1,1) 


THIS FPROSRAM WAS DEVELOPED FOLLOWING THE FROCEDURES OUTLINED IN 
'TLMESSERTESMANALYS ISS SBY CG. ESPs BOX AND 
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ERROR 
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THE MODEL CHOSEN IS (0,1,1)(0,1,1)0 WITH TRANSFORMATION - NONE 


AUTOREGRESSIVE INTEGRATED MOVING AVERAGE (ARIMA) EXTRAPOLATION PROGRAM 


A6. ARIMA EXTRAPOLATION MODEL (BACKCAST) 


MODEL 


THIS FROSRAM WAS DEVELOPED FOLLOWING THE FROCEDURES OUTLINED IN 
PTaine, SERIES! ANSLYS TSUN YG Ere 

PEPCENTAGE STANDARD 

ERROR IN BACKCASTS 


AVERAGE 


LAST LAST-1 LAST-2 CHI-SQ. R-SQUARED 


TRAN. ADDITIVE LAST 3 
CONSTANT YEARS 


YEAR YEAR 


YEAR 


PROS. 


P. BOX AND 


VALUE 


G. M. JENKINS. 


ESTIMATED PARAMETERS 


NONE 0.0 eal 


15.47 16.88 


4.18 


V7 S0s 


0.9606 


9.4052E 00 0.698SE 00 


THE MODEL CHOSEN IS (0,1,1)(0,1,1)0 WITH TRAN 


s 


FORMATI 


UNEMPLOYMENT BOTH 


SEXES 16-19 YEARS 


B 1. ORIGINAL SERIES 
YEAR JAN 
1966 600. 
1967 667. 
1968 650. 
1969 702. 
1970 864. 
GL 1168. 
1972 E20 sae 
1973 1050. 
1974 T2743 
1975 1731. 
1976 LT Sirs 
Logs 1660. 
1978 USS9. 
AVGE 1148. 


TABLE TOTAL- 


ORIGINAL SERIES EXTRAPOLATED ONE YEAR AHEAD 


YEAR 


alee} 


DIO. FINAL 


YEAR 


1967 


1958 


1969 


1970 


Poa 


P72 


1973 


1974 


LAS) 


1976 


LOZ, 


1978 


AVGE 


D1OA. 


YEAR 


1979 


JAN 


1565. 


SEASONAL 
SKS. 


JAN 


Ses 


=o bebe. 


—alighele 


-49. 


TABLE TOTAL- 


SEASONAL FACTORS, 


JAN 


eieidie 


FEB MAR APR MAY 
666. con a Ue 546. 504. 
PAAb 648. 623. 606. 
769. Tee 619. 616. 
728. 135. 674. 623. 
878 862. 683. 775. 
Was. 1142. 1031. 98ae 
1356. 1279 1134. 952 
1201. 1104. 1108. 986. 
1260. L226s 129) 1082. 
1654. 1676. 12k. T5535 
1654. 1622. 1551. 1434. 
1636. 1648. 1436. T3975 
1570. 1549. U353- epic 
1175. 1140. 1039. 987. 
194893. MEAN- 
FEB MAR APR MAY 
U5 os 1539. T2389" 1342. 
FACTORS 
MOVING AVERAGE SELECTED. 
FEB MAR APR MAY 
=O) =O ales, Soo 
-74. =e Dre =187% -234 
=f SB. -184. -241. 
mice =106.. -185. -246 
Gere =98.5 malipkess =C5e6 
EAE AeEss -209 EIS 
-43 -87 =226. -254. 
= To =237 ~ =250%. 
=39 =69. -240 =2501. 
-40 =) =256 « HSN) 3 
=36. -49 =ceor Sabie 
-34. -44, =220.. S25 
= -88. =e ~247 
=1 18. MEAN- 
ONE YEAR AHEAD 
FEB MAR APR MAY 
=3 15 -40. peal ~254 


he 


JUN 


Zioss 


6) = 


1631. 


STD. DEVIATION- 


JUL 


ToSGr 


369. 


AUG 


11 tes 


hs)8l 


823. 


865. 


1137. 


ever 


1346. 


AUG 


1607. 


SEP 


Eye 


SEP 


-45. 


OCT 


1475. 


ocT 


-130. 


NOV 


ees Cie 


— Sie 


NOV 


=V1Ore 


DEC TOTAL 
657. 9072. 
722. 10061. 
Toute 10066. 
735. 10235. 

1130. 13261. 

1167. 15089. 

1148. 15623. 

1142. 14704. 

1460. 16915. 

1600. 21027. 

1558. 20413. 

1293. 19700. 

1447. 18727. 

LESH 
DEC TOTAL 

1442 19158. 
DEC AVGE 

oi 258 20. 

ison =e 

Bor. ash 

-128. ef 

-128 =o, 

Sah aon 

S135 =0e 

=1375 <1 

-140. at 

a3 -0 

=141), -0 

=14?. 0 

ise. 

DEC AVGE 

-142 ~0s 


Dll. 


YEAR 


1967 


1968 


1969 


1970 


FINAL 


D110. 


UNEMPLOYMENT BOTH SEXES 16-19 YEARS 


Ey) = 


SEASONALLY ADJUSTED SERIES 
JAN FEB MAR APR MAY JUN JUL AUS 
788. 840. 778. 816. 8375 833. 815. 887. 
763. 843. 847. 806. 850. 973. 916. Slee 
602. 803. 850. 858. 864. 618. 870. 857. 
949. 950. 968. 1068. 1021. LUV An 1077. aia ie 
1236. 1189. 1240. Le2Gs 1234. T2730 1359. Levis 
1314. 1409. DS Hers 1343. 1206. 1274. 1256. 1345. 
AMT 24 1244. VBL 1334. 12490. TSS" 1203. 1169. 
T25ir 1301. 1305. 1266. 13325 UGGee 1482. 1286. 
L733. 1693. 1745. 1761. 1803. 1822. 1813. 1816. 
1736. 1694. 1681. 1787. 1684. 1636. 1648. 1783. 
1684. 1672. 16977 1664. 1649. L7G2% 1602. 1646. 
1550. 1604. WS ic Le 78s U56S- LG57-. 1578). TS Sias 
1243. 1270. Veen 1292. 1274. 1304. U301% EZOSr 
TABLE TOTAL- HS5939. MEAN- Le Us STD. DEVIATICN- 
X-11 ARIMA 


SERT ECM Le 


FINAL 


DIOA. SEASONAL FACTORS, 


YEAR 


1979 


SEP. 


836. 


806. 


904. 


1187. 


Leon 


1306. 


1259. 


Tesi 


INDIRECT SEASONAL ADJUSTMENT OF COMPOSITE SERIES 


STATISTICS CANADA, MARCH,1979 
UNEMPLOYMENT BOTH SEXES 16-19 YEARS 


PERIOD COVERED- 1/67 TO 12/78. 


THERE ARE 2 COMPCHENTS IN THE COMPOSITE. 
SEASCNAL FACTORS 
3X5 MOVING AVEPAGE SELECTED. 

JAN FEB MAR APR MAY JUN JUL AUG 
= LSOr STs = 150! Sa Otte ~oo 645. SENLA 16. 
=L2Gr Evol =125.. -188. ARI 641. 396. ue 
Se Ss SS =1T5 -184. -243 635. 394 8. 

= Cor ow =107: Aly fs -249. 624. Sol. ae 

re 161. -100 =176%. Sho 617. 384, -4. 

ayik =r o>, =1Oer -260. 612 380. Fe 

ST -57. -88& 195i -c6. 609. 373 cai 

= Ole -50 -80. -202 257, 606. S655 4. 
Ue -42 SS SIO =255 604 356. es 
4. -38 asin oer =C535.. 60l. S56 She 
0. -34 -46 =cl6n Sere. 594 3505 oe 
Ore SESS -41 Stalin eb or 588 346. Ors 
SS Die -58 -88. OG 250 C15. 374. 2s 
TABLE TOTAL- Siratehs MEAN- mals STO. DEVIATION- 
ONE YEAR AHEAD 
JAN FEB MAR APR MAY JUN JUL AUG 
16%. oO =O Seer coils 586. 344 Br 


at a beh 


NOV 


=S0- 


ST 6 


NOV 


= Vfa hn 


SERIES NO. 


SAG ore 


SCS 


SiGe 


DEC 


-141. 


0050 


20419. 


19701. 


18725. 


AVGE 


ZOp=— 


UNEMPLOYMENT BOTH SEXES 16-19 YEARS 


Dll. FINAL SEASONALLY ADJUSTED SERIES 


YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OcT NOV DEC TOTAL 
1967 803. 841. 778. 817. 837. 818. 607. 685. 839. 896. 892. 852. 10065. 
1968 778. 844. 847. 807. 851. 957. 906. éll. 809. 795. 612. 857. 10075. 
1969 816. 807. é50. 858. 866. 60l. 856. 857. 906. Spiga 848. 662. 10247. 
1970 960. 359% 969. 1062. 1024. 1158. 1060. DES Sr 1190. AAT 1276. 1258. Dee 1Ora 
sheyal 1243. 1203. 1242. 1207. 1239. abeisyal 1343. 1276. 1240. Yovan 1288. 1296. 15109. 
1972 1318. 1424. 1374. PSio~ TA Y269. 1244. 1350. 1397. 1269. esl. 1282. 15646. 
eS) LOT 1258. aly 1301. 1247. 11864. 1198. 1174. alle) agasoke 1307. V278. 14724. 
1974 MATA) S 1310. 1306. pels T3395 1447. 1484. 1289. 1530. 1536. 1581. 1600. 16930. 
1975 1730. 1696. 1745. 175 0r 1808. 1830. 1821. 1816. VS. 1738. 1658. 1742. 21036. 
1976 1733. 1692. 1679. 1766. 1687. 1646. LO bie 17827 VeEbSs 1703. 1718. 1700. 20417. 
1977 1680. 1670. 1694. 1652. 1649. FES. 1608. 1645. 1662. LouL 1621. 1434. "19698. 
1978 1545. 1601. 1590. alsy7ale 1569" 1469. TSSV Y536) T5516 1560. T5535) 1588. VSi723. 
AVGE 1247. 12752 Lewer VeviGr MATT he ae xo)aes V2S7e 1296. 1307. UST5.. 1319. 13ves 
TABLE TOTAL- 185949. HEAN- Werks STD. DEVIATION- S27. 


DIRECT INDIRECT PERCENTAGE CHANGE 
LAST THREE LAST THREE LAST THREE 
FULL SERIES YEARS EULESS SER MES YEARS FULL SERIES YEARS 
R1-HEAN SQUARE ERROR 4892.219 5399.961 4708.230 5118.684 Day Olive 5.2092 
R1-ROOT MEAN SQUARE ERROR 69.944 73.484 68.617 Tine S315 1.898% 2.639% 
R2-NEAN SQUARE ERROR 2090.647 2374.917 2042.854 eniilac oa 2.2867 4.335% 
R2-ROOT MEAN SQUARE ERROR 45.724 48.733 45.198 47.665 1.150% Zant ees 


POSITIVE FERCENTAGE CHANGES INDICATE THAT THE INDIRECT SEASONALLY ADJUSTED 
COMPOSITE IS SMOOTHER THAN THE DIRECT SEASONALLY ADJUSTED COMPOSITE. 


Appendix A 


THE X-11-ARIMA SPECIFICATIONS 


Symbolic Notation 
Description Multiplicative Additive or log additive 
Original series (O) composed Q SCs i" Ww OVS CaS M2 1D 
of trend-cycle (C), seasonal (S), A ; se 
Vi (C) (S) Dea DoD 1D) = IDES 


trading-day (D), and irregular 
(1”’) variations. 


Irregular variations (I’’) include 
holiday variation, major strikes, 
etc., which may be removed by 
prior adjustment factors (P), 
plus extremes (E) and residual or 
“true” irregular (I). Extremes 
are defined as irregular values 
falling outside 2.5 standard de- 
viations (o’s). For the purpose 
of ARIMA extrapolation these 
extreme values can be te- 
placed. by the corresponding 
function values of a fitted 
ARIMA model chosen in a 
first iteration. For the purpose 
of fitting curves in Parts C and 
D, the unmodified irregular (I) 
values are assigned linearly 
graduated weights varying 
between 0.0 and 1.0 for values 
between 2.50 and 1.50. Values 
within 1.50 receive full weight. 


Thesselectionsofelonands2-5) as 
o limits is optional. For special 
purposes other limits may be 
advisable. (See Chapter III.) 


Dp = Prior trading-day adjustment factors; 

D, = Any residual trading-day variation left after 
applying Dp (or all trading-day variation if 
no prior trading-day factors are used); 

JB Iie 

I’ =EI, where E= II’ -1.01> 2.5op); 

Iw = 1.0 + w (I' -1.0); 

where w = 0.0 when II’ -1.0|> 2.50q! 

= 1.0 when II’ -1.01< 1.507 
= 2.5 - II -1.0 l/op 

when 1.5op'<II' -1.01< 2.50]. 


In general, if U=upper o limit and L = lower o 
limit, 


» ae or 
VEL oa | ht EO LgT: 


when Loy<II’ -1.01< Uor. 


Mj Ly ] represents a moving average of length i 
conipated from series Y. 


NOTE: The irregular (I) is presented here as 
having a mean of 1.000 although it is shown in the 
computer printout as a percentage with a mean of 
100.0. Seasonal, trading-day, and prior factors 
are also shown as percentages. 


Specifications — Monthly X-11-ARIMA 


Part A. Prior Adjustments 


D, = All trading-day variation; 


I" = P+E+]; 
I’ = E+I, where E = II'|> 2.50); 
Iw = I’ w, where 
w = 0.0 when II’! > 2.50] 
= 1.0 when II'l< 1.50]: 
=2.5-I1' | for 
when 1.50y<II'l< 2.50y. 


In general, if U = upper o limit and L = 
lower o limit, 


2 ite] 
WU UE oe 


when Loy<II'l< < Ug}. 


Mj; represents a moving average of 
length i computed from series Y. 


when applicable, to produce efficient estimates of the 


seasonal and trading-day factors. If no prior adjustments 
are needed, the computations start with those described 


in Part B. 


This part describes the various prior adjustments that- 
the user should make to the original unadjusted series, 


IQA 


Part A. Prior Adjustments — Continued 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative Additive or log 
additive 
NOTE: Additive descriptions are (underlined). 
Al. Original series Originai monthly time series. O=CS ID: O= Crstl De 
A2. Prior monthly  adjust- To adjust for the effect of certain holidays, P P 
ment factors change the level of the series, etc., the user may 
supply monthly adjustment factors. 
A3. Original series adjusted Divide the A2 factors into (subtract the A2 O/P=CSI'D. O-P = C+S+I'+Dy. 
by prior monthly adjust- factors from) the original data (A1). 
ment factors 
A4. Prior trading-day adjust- To adjust for trading-day variation, the user Dp. NA 
ment factors may supply seven daily weights from which the 
computer constructs monthly adjustment 
factors that are divided into (A1) or (A3). The CSADS CSD NA 
computer adjusts the seven daily weights to Dp 


AS. ARIMA extrapolation 
model (forecast) 


total 7.000. For the multiplicative case, the 
monthly calendar factors are computed by 
the formula: 


~ xo (Dp1) + X9j (Dp2) ah on a kane (Dp7), 
Nj 
where Mj is the monthly factor for month i; 


Mj 


Xjj is the number of times that day-of-the-week 
j occurs in month i; 


Dpj is the prior daily weight for day-of-the 
week j; 


Nj is 31, 30, or 28.25 depending upon whether 
month iis a 31- or 30-day month or February. 


If length-of-month variation is to be included 
in the trading-day factors, Nj; is 30.4375 for 
all months. This option is not available for the 
additive case. The result is printed in Table B1. 
A similar trading-day adjustment can be based 
upon factors estimated from the data in Parts 
B and C, below. 


To extend the series with one extra year of 
forecasts, three ARIMA models are automatic- 
ally fitted to the original series or, if applicable, 
to the original series modified by A2, A4 and 
extreme values replaced by the corresponding 
function values of the ARIMA model chosen 
in a first iteration. Thus, a prior treatment of 
extreme values consists of testing the residuals 
from the fitted ARIMA model of the first 
iteration that fulfills the criteria for acceptance 
(see below) against 2.50. The values that fall 
outside this interval are replaced by the 
corresponding function values. The same 
ARIMA model is then fitted to the modified 
data to produce the forecasts. No model is 
automatically selected and no forecasts are 
made if: (1) the absolute average forecasting 
error for the last three years, is greater than 
12%; (2) the chi-square probability value is 
smaller than 10%; or (3) there are evidences 
of overdifferencing. These criteria of ac- 
ceptance apply only to the three program- 
supplied models and not to a user-supplied 
model. 
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Part A. Prior Adjustments — Concluded 
enn nner er en er SSS st ssessshesocesctos ets 


Symbolic notation 


Table number and title Multiplicative and additive or log additive 


Multiplicative Additive or log 
additive 


A6. ARIMA extrapolation To extend the series with one extra year 
model (backcast) of backcasts, the model selected in A5 is 
applied if: (1) the absolute average back- 
casting error for the last three years is smaller 
than 18%; (2) the chi-square probability is 
greater than 10% and (3) there are no evidences 
of overdifferencing. These criteria of ac- 
ceptance apply only to the program-supplied 
models and no forecasts or backcasts are made 
if they fail. They do not apply to a user- 
supplied model. 


Part B. Preliminary Estimation of Trading-day Variation extreme irregular values are developed from the data. 
and Weights These estimates are refined in Part C, where final esti- 


Preliminary trading-day adjustment factors and mates are developed. 


weights for reducing the effect of extreme or near- 
en na ee SS OI Te 


Symbolic notation 


Table number and title Multiplicative and additive or log additive 


Multiplicative Additive or log 
additive 


Bl. Prior adjusted original Either the original series or original series CSID,. CrStT TD: 
' series or original series adjusted by: (1) the prior factors shown in 
A2; and/or (2) the prior factors shown in A4; 
and/or (3) the prior ARIMA modifications. 


The latter consists of extending the original 
series, at both ends, with one year of backcasts 
and forecasts or only-forecasts, from the 
ARIMA model chosen in A5 and A6 and, if 
applicable, replacement of extreme values by 
the corresponding function values of the 
ARIMA model chosen. 


An F test for the presence of seasonality (see 
Chapter I) is applied to Bl and a message is 
printed to indicate whether or not seasonality 
is present at the 0.1% level. 


B2. Preliminary trend-cycle Compute a centred 12-term moving average Mc[C SI’D,]= Cy. Mc[C+S+I'+D,] = C). 
(a 2-term average of a 12-term average) of (B1) 
as an estimate of the trend-cycle. 


The user has the option of computing a centred 
24-term moving average (2-term average of 
a 24-term average) of Bl as a preliminary 
estimate of the trend-cycle (see Chapter I). 


B3. Unmodified S—I ratios Divide (B2) into (B1) (subtract (B2) from CS I'D,/C, = (C+S+I'+ D,) - Cy = 
(differences) (B1)) to obtain  seasonal-irregular (S—I) 
ratios (differences). SDs SHA TSH DE 


B4. Replacement values for To the B3 S-I ratios (differences), apply a Mg[S I'D, ]= S. Mg[StI’+D,] = S. 
extreme S-I ratios weighted 5-term moving average separately to 
(differences) each month to estimate preliminary seasonal 
factors. See Appendix B for the weights for 
the 5-term (3 x 3) average. 


Part B. Preliminary Estimation of Trading-day Variation and Weights — Continued 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative 


Additive or log 
additive 


B4. Replacement values for 
extreme S—I ratios 
(differences) — Concluded 


BS. Seasonal factors 


B6. Seasonally adjusted series 


B7. Trend-cycle 


Compute a centred 12-term moving average of 
the preliminary factors for the entire series. To 
obtain the six missing values at either end of 
this average, repeat the first (last) available 
moving average value six times. Adjust the 
factors to sum to 12.000 (0.000) (approxi- 
mately) over any 12-month period by dividing 
(subtracting) the centered 12-term average into 
(from) the factors. 


Divide the seasonal factor estimate into the 
S—I ratios (subtract the seasonal factor: esti- 
mates from the S—I differences) to obtain an 
estimate of the irregular component. 


Compute a moving five-year standard deviation 
(co) of the estimates of the irregular component 
and test the irregulars in the central year of 
the five-year period against 2.50. Remove 
values beyond 2.50 as extreme and recompute 
the moving five-year o. 


Assign a zero weight to irregulars beyond 2.50 
and a weight of 1.0 (full weight) to irregulars 
within 1.50. Assign a linearly graduated weight 
between 0.0 and 1.0 to irregular between 2.50 
and 1.50. 


For values receiving less than full weight, 
the corresponding S—I ratios (differences) 
are replaced with an average of the ratio 
(difference) times its weight and the two 
nearest preceding and two nearest following 
full-weight ratios (differences) for that month. 


For the first two years, the o limits computed 
for the third year are used; and for the last two 
years, the o limits computed for the third- 
from-end year are used. To replace an extreme 
ratio (difference) in either of the two beginning 
or ending years, the average of the ratio 
(difference) times its weight and the three 
nearest full-weight ratios (differences) for that 
month is taken. 


The moving five-year o’s and the replacement 
values for the extreme S—I ratios (differences) 
are shown in Table B4. 


To the B3 S—I ratios (differences) with extreme 
values replaced by the corresponding B4 values 
apply a weighted 5-term average to each month 
separately to estimate preliminary seasonal 
factors. 


Adjust the factors to sum to 12.000 using a 
centered 12-term moving average (see second 
paragraph in B4). 


To obtain factors for the six missing values at 
either end of the series due to the use of the 
centered 12-term trend-cycle moving average 
in step B2, repeat the nearest available factor 
for that particular month. 


Divide (B5) into (B1) (subtract (B5) from (B1)) 
to obtain a preliminary seasonally adjusted 
series. 


Apply the variable trend-cycle curve routine 
(modified so that the weighted 13-term average 
is selected for I/C > 0.99) to (B6). See note 
at the end of these specifications for details 
of the variable trend-cycle curve routine. 


Sie D-/S = KD. 


I’ = IW for 
lt’ =1.0|> 1.50. 


S Iw D,. 


Mg[S Iv D,] = S}. 


OS EDs Saee 
Gian 


Mc[C I’-D,] = Cp. 


(StI'+D,) -S = I'+D, 


ie sIeton 
Inl> 1.Soy' 


SHV +. 


Mg[S+IW+D, | = S4. 


(C+S+I'+D,) - $y = 
C+I'+D,. 


Mc[C+I'+D,] = Cp. 
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Part B. Preliminary Estimation of Trading-day Variation and Weights — Continued 
eee 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative 


B 7. Trend-cycle — Concluded 


B 8. Unmodified S-—I ratios 


(differences) 


B 9. Replacement values for 


extreme S—I 
(differences) 


B10. Seasonal factors 


B11. Seasonally adjusted 


series 


B12. Not used 


Adjustment of Trend-Cycle for Strikes 
(optional). The effects of extreme values on the 
B7 trend-cycle component are reduced by 
the optional computations in the remainder 
of step B7, below. These computations can be 
of use when adjusting series affected by major 
prolonged strikes or similar irregular oc- 
currences. See Chapter III for the selection of 
this option. 


Divide (subtract) the trend-cycle estimates 
provided by the variable trend-cycle curve 
routine into (from) the seasonally adjusted 
series to obtain an estimate of the irregular. 


Compute a moying five-year standard devi- 
ation of the monthly estimates of the irregular 
component and test the irregulars in the central 
year of the five-year period against 2.50 limits. 
Remove values beyond 2.50 and recompute a. 


Assign a zero weight to irregulars beyond 
2.5 o and a weight of 1.0 (full weight) to ir- 
regulars within 1.5 o. Assign a linearly graduated 
weight between 0.0 and 1.0 to irregulars 
between 2.5 o and 1.5 a. 


For values receiving less than full weight, 
the corresponding seasonally adjusted values 
are replaced with an average of the value times 
its weight and the two nearest full-weight 
preceding and two nearest full-weight following 
seasonally adjusted values. 


For the first two years, the o limits computed 
for the third year are used; and for the last 
two years, the o limits computed for the third- 
from-end year are used. To replace an extreme 
value in either of the two beginning or ending 
years, the average of the value times its 
weight and three nearest full-weight values is 
taken. 


To the seasonally adjusted values modified for 
extremes, apply the variable trend-cycle curve 
routine to estimate a preliminary trend-cycle 
which is shown in B7. 


Same as B3 except that B7 trend-cycle values 
are used. 


Same as B4 except that B8 S—I ratios (differ- 
ences) are used and that a weighted 7-term 
average is applied to estimate seasonal factors. 
See Appendix B for the weights for the 7-term 
(3 x 5) average. 


To the B8 S-I ratios (differences) with 
extreme values replaced by the corresponding 
B9 values, apply the weighted 7-term average 
to each month separately to estimate pre- 
liminary seasonal factors. 


Adjust the factors to sum to 12.000 using a 
centered 12-term moving average. (See second 
paragraph in B4.) 


Same as B6 except that B10 seasonal factors 
are used. 


CIDJC =D, 


I’ = IW for 
It’ -1.01> 1.50y. 


CIWD,. 


Mc[C [w Dy] = Co. 


Mg[S I’ D,]=S. 
S I'D,/S = I'D,. 

I’ = IY for 
I1’-1.01> 1.5op. 
S IW D,. 


Mg[S IWD,] = So. 


Additive or log 
additive 


(C+I'+D,) -C = I'+D,. 


I’ = IW for 
ln’l> 1.5o]". 


C+IW+D,. 


Mc[CtIW+D,] = Cp. 


(C+S+I'+D,) - Cy = 
S+I'+D,. 


Mg[S+I'+D,]= S. 
(S+I'+D,) - S = I'+D,. 
I’ = IY for 

I’ l> 1.S5op. 
S+IW+D,. 


Mg[StIW+D,] = Sp. 


(C+S+I'+D,)— S85 = 
CHHI'+D,. 
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Part B. Preliminary Estimation of Trading-day Variation and Weights — Continued 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative 


Additive or log 
additive 


B13. Irregular series 


B14. Extreme irregular values 
excluded from trading- 
day regression 


B15. Preliminary  trading-day 
regression 


Divide (B7) into (subtract (B7) from) (B11) 
to obtain a preliminary irregular series. 


Adjustment for Trading-Day Variation 
(optional). Steps B14 to B16 and B18 to B19 are 
included only when a trading-day adjustment 
based upon the information in the monthly 
series is desired. To adjust for trading days on 
the basis of external information, Table A4 is 
used. Various combinations of these options are 
described in Chapter III. 


Sort B13 irregulars for 31-day months into 
seven groups depending upon the day of the 
week the month begins. Likewise, sort 30- 
day months into seven groups. For February, 
separate leap years from non-leap years. 


For 31- and 30-day months and non-leap-year 
Februaries, compute the mean of each group 
and the squared deviations of the values from 
their respective means. From these, compute 


a “trading-day” variance (0?) over the entire 


series, which is used to identify extremes. 
Identify and remove values beyond 2.5 o; 


limits. (The built-in o limit is 2.5, but a 
different limit for identifying extremes may 
be specified in the option card.) See Chapter III. 
Recompute the means and o; and re-identify 
and remove extremes beyond 2.5 o+. For leap- 


year Februaries, throw out values that de- 
viate from 1.0 (0.0) by more than 2.5 oy. 


Values removed as extremes are shown in Table 
B14. They are not included in the trading- 
day regression in B15. 


Estimate by least squares seven daily weights 
from the B13 irregular (with extremes omitted) 
using the specification: 
Multiplicative: 
XjjB,+XjBat- - -+X7{B7+];; 

Ni 
where (I D,); is the irregular component for 
month i with residual trading-day variation; 


(LD,)a= 1.0.= 


Additive: 
[I+D, ]j = X14B1+X2jBot- - +X7jB7t]j; 


where [I+D,]; is the irregular component for 
month i with residual trading-day variation; 

Xj;j is the number of times that day-of-the- 
week j occurs in month i; 

Monday = 1, -- -, Sunday = 7; 

B;’s are the seven “‘true” daily weights, 


7 
where 2 B; =O; 
1 


Nj is either 31, 30, or 28.25, if no prior ad- 
justment was made, depending upon whether 
month i is a 31- or 30-day month or February. 
Nj is equal to the sum of the prior daily 
weights (Dp) for all the days of the month 
if a prior adjustment was made; 


Ij is the “true” irregular from month i. 


Ci DGD 


For |I'-1.0|> 


2.5 o; I'D; 
removed 
gression. 


[I D,]> D,. 


from 


Te- 


(C+I'+D,) - Cy = 
I'+D,. 


For II'l> 2.5 0; 


[I'+D,] removed from 
regression. 


[I+D,]— D,. 


=)9), = 


Part B. Preliminary Estimation of Trading-day Variation and Weights — Continued 
eee 


Symbolic notation 


Table number and title Multiplicative and additive or log additive 
Multiplicative Additive or log 
additive 
B15.Preliminary trading-day Let bj denote the least-squares estimate of 
Tegression — Concluded B; and 6; the standard error of bj. 
Multiplicative: 


If prior weights (Dpj) are used, combine with 
regression weights by the formula: 


Dj= bj + Dpj , where Dj are the combined 
weights. 

If no prior weights are available, use 1.0 for 
all Dp. Compute 

tj(P) = b;/6; and 

tj.) = (Dj ~ 1.0)/6; G = 1,---,7) 

which are the t-ratios for testing whether 
combined weight Dj is significantly different 
from prior weight Dpj and 1.0, respectively. 
6; is also the standard error for Dj. 


Additive: 

Dj = bj and 

tj (0) = Dj/6; G = 1,---,7), 

where t;(0) is the t-ratio for testing whether 
Dj is significantly different from 0.0. 


If the computed t-ratios are greater than the 
tabled 1% level (2.62), messages of 
significance are printed. 


2 


pas?) 2 
Compute F = oH /ep: where on and o~ are the 


R 
variance explained by the regression and the 
residual variance, respectively. If the com- 
puted F-ratio is greater than the tabled 1% level 
(2.95), a message that significant trading-day 
variation is present is printed. 


B16. Trading-day adjustment Construct monthly calendar adjustment 
factors derived from factors by the formula: 
regression coefficients 


Multiplicative: 

Me Xjj(b y+1.0)+X2j(b2+1 .0)+ ----+X74(b7+1.0); 
1 N; 

Additive: 


Mj = Xjjbj+Xqjbg+- ---+Xq7jb7; 
where Mj is the monthly factor for month i; 


Nj is 31 or 30 where month iis a 31- or 30-day 


month, Nj is 28.25 for February if no prior 
adjustment was made. N; is 29 or 28 for leap 


year and nonleap year February if a prior ad- 
justment was made. 


Print out monthly factors in Table B16. Divide I’ D,/D, =I. {I’'+D,]-D, =I. 
these factors into (B13) (subtract these 

factors from (B13)) to obtain an irregular 

component without trading-day variation. 


B17. Preliminary weights for Compute a moving five-year o of the irregular 
irregular component in B16 (or B13 if a trading-day adjustment is 
not made) and test the irregulars in the 
central year of the five-year period against 
PSOE 
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Part B. Preliminary Estimation of Trading-day Variation and Weights — Concluded 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


B17. Preliminary weights for 


B18. Trading-day factors de- 


irregular component — 
Concluded 


rived from combined 


daily weights 


B19. Original series adjusted 


for trading-day and 
prior variation 


B20. Extreme values 


For the first two years, the o limits computed 
for the third year are used; and for the last two 
years, the o limits computed for the third-from- 
end year are used. 


Remove values beyond 2.50 and recompute 
the moving five-year o. 


Assign a zero weight to irregulars beyond 
2.50 and a weight of 1.0 (full weight) to 
irregulars within 1.5 o. Assign a linearly gradua- 
ted weight between 0.0 and 0.1 to irregulars 
between 2.5 o and 1.5 o. Print out the moving 
five-year o’s and the weights for the irregular 
component in Table B17. 


Construct monthly trading-day factors from the 
combined prior and estimated trading-day 
factors developed in B15 using the same 
formula as shown in step B16 except that Dj 


is substituted for (bj+1.0). 


Divide (subtract) (B18) into (from) (Al) or 
(B1) if prior adjustments are not made. 


Estimate the extreme values from the irregulars 
I’ of B13 with the weights obtained from B17 
as follows: 

Multiplicative: 


I’ / +W(' -1)) 


Additive or Log Additive: 
I’ d-W) 


Multiplicative Additive or log 
additive 

[Il']=w. [I']=w. 

D= Dy D; 


CS IDID=eS I. [C+S+I'+D,]-D, = 


(Corse 


Part C. Final Estimation of Trading-day Variation and 


Irregular Weights 


The original series adjusted for trading-day variation 
is modified for extreme and near-extreme values with 


estimates are obtained. These improved estimates are 


divided into (subtracted from) the original series, and 


the B17 weights, and improved trend-cycle and seasonal 


final trading-day factors and weights are estimated from 
the resulting irregular. 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative Additive or log 


additive 


ili 


CP. 
C3. 
C4. 


Original series modified 
by preliminary weights 
and adjusted for 
trading-day and _ prior 
variation 

Preliminary trend-cycle 
Not used 

Modified S-I ratios 


(differences) 


Modify the original series adjusted for trading- 
day and prior variation (B19 or Bl if the 
trading-day option is not, used) for extreme 
values by reducing the irregular variations 
where less than full weight was assigned to the 
irregular in B17. 


Same as (B2) except that (C1) is used. 


Divide (C2) into (Cl) to obtain S—I ratios 
(subtract (C2) from (Cl) to obtain S-I 
differences). 


CS F'[1.0+w(' -1.0)] 
Ne 
ORI, 


[C+S+I’]-1'(1.0 -w) 


= C+S+IW, 
McIC S IY] = C3. Mc[C+S+I¥] = C3. 


CSIV/C3=S™. [C+S+I¥]- C3 = StI. 
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Part C. Final Estimation of Trading-day Variation and Irregular Weights — Continued 
snes 


Table number and title 


C 5. Seasonal factors 


C 6. Seasonally adjusted series 


C 7. Trend-cycle 


C 8. Not used 


C 9. Modified S-I 
(differences) 


ratios 


C10. Seasonal factors 


C11. Seasonally adjusted series 


C12. Not used 


C13. Irregular series 


C14. Extreme irregular values 
excluded from trading- 
day regression 


C15. Final 
gression 


trading-day _re- 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative Additive or log 
additive 
Same as BS except that C4 ratios (differences) Mg[S IY] = S3. Mg[S+I¥] = S3. 


are used. 


Divide (CS) into (C1) (subtract (C5) from (C1)) 
to_ obtain a preliminary seasonally adjusted 
series. 


Apply the variable trend-cycle curve routine to 
(C6) to estimate a preliminary trend-cycle. 


Divide (C7) into (C1) to obtain S—I ratios 
(subtract (C7) from (C1) to obtain S—I differ- 
ences). 


Same as B10 except that C9 S—I ratios (differ- 
ences) are used. 


Reintroduce trading-day variation and extreme 
and near-extreme values by dividing (Bl) by 
(C10) (subtracting (C10) from (B1)). 


Divide (C11) by (C7) (subtract (C7) from 
(C11)) to obtain an estimate of the irregular. 


Adjustment for Trading-day Variation (option- 
al). When the trading-day routine is applied in 
B14 to B16 and B18 to B19, it is reapplied in 
C14 to C16 and C18 to C19 to obtain improved 
estimates. 


In reapplying the trading-day routine, the 
variance is computed using the 22 types of 
monthly trading-day factors shown in B16 
instead of the means of the 31- and 30-day 
months and non-leap-year Februaries. This 
improves the treatment of extremes, partic- 
ularly for leap-year Februaries. Extremes 
beyond 2.5 o; are shown in C14. 


Same as B15 except that the computations are 
based on C13 (with extremes omitted). 


Using the standard errors of the seven daily 
weights, compute estimates of the standard 
errors of the monthly calendar adjustment 
factors Mj as follows: 


Multiplicative: 
31-day months beginning on day-of-the-week j: 


+2(6; s4446; i496: +2) |” 
1 east | A a a tO , 


30-day months beginning on day-of-the-week j: 
NOD 
6 ee OetGce 268. ee 
Mae sal ie Hele eanigell 
1 
Leap-year Februaries: OM49 noi 3j; 
Non-leap-year Februaries: 6M>3 = 0; 


where 647 = 6}. 


CSIV/S3=C™, 


Mc[C Iw] = C4. 


CSIW/C4=S I. 


Mg[S IW] = Sq. 


COTS. =CrDe 


Gl DCe=D., 


For II’-1.01> 2.50, 


I’ D, removed from 
regression. 


[I D,] > D,. 


[C+S+IW]-S3 = C+IW. 


Mc[C+Iv] = Cq4. 


[C+S+IW]-Cy4 = S+Iv. 


Mg[S+IW] = Sa. 


[C+S+I'+D, ]-S4 = 
Gans 


[C+I'+D,]-C4 = 
I'+D,. 


For II’l> 2.50; 


I'+ D, removed from 
regression. 


[I+D,]— D,. 
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Part C. Final Estimation of Trading-day Variation and Irregular Weights — Concluded 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative Additive or log 
additive 

C15. Final trading-day _ re- If a length-of-month adjustment is included in 
gression — Concluded the trading-day factors, the denominator of all 

6yy’s is 30.4375. 

Since the 6}4’s, for each length month, are 
almost equal in practice, only one estimate is 
shown for each of the seven OM3, 5: OM 39 8 
and OM 9 Ss 

Additive: 

Same as multiplicative except that the de- 
nominator of ojy’s is 1.0 in all cases rather 
than 31, 30, 29 or 30.4375. 

C16. Final trading-day ad- Same as B16 except that the factors are divided I'D,/D, =’. [I’+D,|-D, =I’. 
justment factors derived into (subtracted from) (C13). 
from regression  coef- 
ficients 

C17. Final weights for irregular Same as B17 except that C16 [or C13 if the [I] = w. [l'J=w 
component trading-day option is not used | is used. e 

C18. Final trading-day factors Same as B18 except that the final residual D= Dp De 
derived from combined weights estimated in C15 are used. If length-of- 
daily weights month variation is included with the trading- 

day factors, N; is 30.4375 for all months. This 
option is not available with an additive adjust- 
ment. 

C19. Original series adjusted Divide (subtract) (C18) into (from) (Al) or CSID/D=CSI. [C+S+I’+D, ]- Dy. = 
for trading-day and prior (B1) if prior modifications are not made. C+SHI’ 
variation ; 

C20. Extreme values Same as B20 except that C13 and C17 are used. 


Part D. Final Estimation of Seasonal Factors, Trend- 
cycle, Irregular, and Seasonally Adjusted Series 


The original series adjusted for trading-day variation 
is modified for extreme and near-extreme values by the 


C17 final weights and final estimates of the seasonal, 
trend-cycle, and irregular are derived. 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative Additive or log 


additive 


DIE 


DS. 


Original series modified 
by final weights and 
adjusted for trading-day 
and prior variation 


2. Preliminary trend-cycle 
. Not used 
. Modified S—I ratios 
(differences) 
Seasonal factors 


Same as Cl except that C17 weights and C19 
adjusted series are used. 


Same as (B2) except that (D1) is used. 


Divide (D2) into (D1) to obtain S—I ratios 
(subtract (D2) from (D1) to obtain S-I 
differences). 


Same as BS except that D4 ratios (differences) 
are used. 


CS I'[1.0+w’-1.0)] 
\f 
=CSM™. 


[C+S+I’]- 1'(1.0-w) 


= C+SHW, 
Mc[C S$ IY] =Cs. Mc[C+SHI¥] = Cg. 


CSIV/Cs=S™, [C+S+IV]-C. = StI. 


Mo[S Iw] = Ss. Mg[S+I¥] = Ss. 
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Part D. Final Estimation of Seasonal Factors, Trend-cycle, Irregular, and Seasonally Adjusted Series — Continued 


Table number and title 


D 6. Seasonally 
series 


adjusted 


D 7. Trend-cycle 


D 8. Final unmodified S—I 
ratios (differences) 


D 9. Final replacement 
values for extreme S—I 
ratios (differences) 


D10. Final seasonal factors 


D10A. Seasonal factors, one 
year ahead 


D11. Final seasonally ad- 
justed series 


Multiplicative and additive or log additive 


Divide (DS) into (D1) (subtract (D5) from 
(D1)) to obtain a preliminary seasonally ad- 
justed series. 


Same as B7 except that D6 is used. 


Divide (D7) into (C19) (subtract (D7) from 
(C19)) jor (Bl) if the trading-day option is 
not sed to obtain final unmodified S-—I 
ratios (differences). 


An F test and a non-parametric test for the 
presence of stable seasonality are applied to the 
SI ratios and messages are printed to indicate 
whether seasonality is present at the 0.1% level 
and 1% level, respectively (see Chapter I). 


A combined test for identifiable seasonality is 
performed with the above tests and a message 
is printed to indicate whether identifiable 
seasonality is present (see Chapter I). 


Divide (D7) into (D1) (subtract (D7) from 
(D1)) to obtain S—I ratios (differences) modi- 
fied for extreme and near-extreme values. 
Print out values not identical to the 
corresponding entries in D8. 


For each month, compute and print out the 
average year-to-year per cent change (differ- 


ence) in estimates of the irregular (I’) and the 


seasonal (S’) and their ratio (I'/S’'=MSR= 
moving seasonality ratio), where S is an un- 
weighted 7-term average of the D8 and D9 
S—I ratios (differences) and I is obtained by 
dividing S into the ratios (subtracting S from 
the differences). 


The moving averages automatically selected by 
the program are: (1) the 3-term m.a. if MSR 
falls within 0 and 1.49; (2) the 3 x 3 term m.a. 
if the MSR falls within 1.50 and 2.49; (3) the 
3 x 5 term m.a. if the MSR falls within 2.5 and 
7; and (4) the n-term (stable seasonal) if MSR 
is greater than 7. 


Same as B10 except that D8 and D9 S-I 


tatios (differences) are used. 


Seasonal factor forecasts for one year are 
obtained from: (1) the extrapolated ARIMA 
values; or (2) the extrapolated final seasonal 
factors of D10 by the formula Sp+4 = 


Snt1/2[S,-Sp—1] if the ARIMA option is not 
applied (see Chapter I). 


Divide (D10) into (C19) (subtract (D10) 
from (C19) or (A1)) to obtain the final season- 
ally adjusted series. 


Note that D11 is the final seasonally and 
trading-day adjusted series if the trading-day 
option is applied 


A F test for the presence of residual season- 
ality is applied to the D11 values and a message 
is printed indicating whether there is residual 
seasonality: (1) for the whole series at the 
1% level; and (2) for only the last three years, 
at the 1% and 5% levels (see Chapter I). 


Symbolic notation 


Multiplicative 


Additive or log 
additive 


GS IV/Se = C Iw. 


Mc[C Iw] = Co 


CSP/Coas1! 


CSIV/Ce=SI™, 


Mg[S Iw] ee S6- 


CST/Sg=CPr 


[C+S+IW]- $5 = C+IW. 


Mc[C+IW] = Ce. 


[C+S+I']-Cg¢ = S+I’. 


[C+S+IW]-Cg = StI. 


Ms[S+E¥] = So. 


[C+S+I']- S¢ = C+I’. 


aioe = 


Part D. Final Estimation of Seasonal Factors, Trend-cycle, Irregular, and Seasonally Adjusted Series — Concluded 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative 


Additive or log 
additive 


D11A. Final 


DS: 


D16. 


seasonally ad- 
justed series with 
revised yearly totals 


Final trend-cycle 


Final irregular 


Combined seasonal and 
trading-day factors 


This is an optional table that produces a modi- 
fied seasonally adjusted series where the annual 
totals of D11 are equal to those of Al or B1, 
when prior adjustments are not made (see 
Chapter I). 


Divide (D1) by (D10) (subtract (D10) from 
(D1)) to obtain a modified seasonally ad- 
justed series. Apply the variable trend-cycle 
curve routine to the modified seasonally ad- 
justed series to obtain the final trend-cycle. 


Divide (D12) into (D11) (subtract (D12) from 
(D11)) to obtain the final irregular. Compute 
the standard deviation for each year, each 
month, and the entire series. 


Divide (Al) or (B1), if prior modifications are 
not made, by Dil (subtract (Al) or (B1) if 
prior modifications are not made) from D11 
to obtain the combined seasonal and trading- 
day factors. 


Mc[C Iw] = Cy. 


GiiGy ale 


CSI'D,/CI’ 


Mc[C+I¥] = Cy. 


[CH= Cy —Ie 


C+S+I'+D, — [C+I'] 


Part E. Modified Original, Seasonally Adjusted, and 


Irregular Series 


The original and seasonally adjusted series and the 
irregular are modified for extremes (beyond 2.5 0). 


Tables E4, E5, and E6 provide aids to interpreting the 
quality of the seasonal adjustment. 


Table number and title 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative Additive or log 
additive 
E1. Original series modified by Replace those values in the original series Where w = 0.0, Where w = 0.0, 
extreme values with zero (Al or B1) where a zero weight was assigned I’ set equal to 1.0; I’ set equal to 0.0; 
final weights. in C17 (beyond 2.5 o) with the product (sum) i.e..CSI’D= i.e., C+S+I'"+D, = 
of the trend-cycle, seasonal, trading-day and CSPD. C+S+P+D,. 
prior adjustment components shown in D12, 
D10, C18, and A2 to obtain an original series 
modified for extremes. 
E2. Modified seasonally ad- Replace those values in the final seasonally Where w = 0.0, Where w = 0.0, 
justed series adjusted series (D11) where a zero weight was I’ set equal to 1.0; I’ set equal to 0.0; 
assigned in C17 with the D12 final trend- idee UENCE Hoe, (Cll! SE, 
cycle values. 
E3. Modified irregular series Replace those values in the final irregular Where w = 0.0, Where w = 0.0, 


E4. Ratios 


(differences) of 


annual totals 


“5. Per cent changes (differ- 


ences) in original series 


series (D13) with 1.0 (0.0) where a zero weight 
was assigned in C17. Compute the standard 
deviation for each year, each month, and the 
entire series. 


Compute the ratios (differences) of the annual 
totals of (between) (a) the original (Al) to 
(and) the final seasonally adjusted (D11) series 
and (b) the modified original (E1) to (and) the 
modified seasonally adjusted (E2) series. 


Compute and print out the individual month- 
to-month per cent change (differences) in Al. 


I’ set equal to 1.0. 


I’ set equal to 0.0. 
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Part E. Modified Original, Seasonally Adjusted, and Irregular Series — Concluded 


Symbolic notation 


Table number and title Multiplicative and additive or log additive 
Multiplicative Additive or log 
additive 
E6. Per cent changes (differ- Compute and print out the individual month- 
ences) in final seasonally to-month per cent changes (differences) in D11. 


adjusted series 


Part F. MCD Moving Average and Summary Measures 
SS a ee ee ee 


Symbolic notation 


Table number and title Multiplicative and additive or log additive 
Multiplicative Additive or log 
additive 
Fl. MCD moving average Compute an unweighted moving average of the MmcplC I']=Cmcp. MmucplCtl!'] = Cmucp. 


final seasonally adjusted series (D11) with 
number of terms equal to MCD (see F2 for 
computation of MCD). When an even number 
of terms is used (MCD = 2,4,6), the moving 
average value is centred by taking an average of 
the two MCD values. 


F2A. Summary measures Average Pex Cent Changes (Differences) 
Without Regard to Sign Over Selected Spans 
and MCD 


Compute the average without regard to sign of 
the per cent changes (differences) for the 
following series over spans t = 1, to 12 months: 


Table Symbol Series 


Al 0; Original series 

Dil Cl Final seasonally adjusted 
series 

D13 ib Final irregular series 

D12 er Final trend-cycle 

D10 S; Final seasonal factors 

A2 Py Prior monthly adjustment 
factors 


C18 TD(*); Final trading-day adjust- 
ment factors; 


El oF Modified original series 

E2 Cis Modified seasonally adjust- 
ed series 

E3 sl Modified irregular series 


Where * denotes no allowance for length-of- 
month variation and ** denotes allowance for 
length-of-month variation. 


For each of the above series, average the per 
cent changes (differences) for each span t 
without regard to sign and print out the aver- 
age with the table number of the series from 
which the per cent changes (differences) were 
computed and the symbol assigned above. 
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Part F. MCD Moving Average and Summary Measures — Continued 


Table number and title 


F2B. 


2G 


E2D; 


B2E: 


B2E 


Multiplicative and additive or log additive 


Symbolic notation 


Multiplicative 


Additive or log 
additive 


Relative Contributions of Components to Per 
Cent Changes (Differences) in Original Series 


Compute the relative contribution of each com- 
ponent to the per cent changes (differences) in 
the original series over each span t using the 
relationship 

FRO ps Ose POD oe FOE: pe FSP ae, 

0, = I, +C, +S, +P, +TD;. 

Since the sum of squares of the per cent 
changes (differences) does not equal OF exactly, 
substitute O'2, where Oe oar: + C2 + 8? + 
Pe + TD?. Then compute the ratios 
Ly O.2ac es, TD3/O%. which express the 
relative importance of the changes in each com- 
ponent. Also, compute the ratio 

Ne 

O ,/0 ‘ 

as an indicator of how well the approximation 
Ot = O° holds. 


Means and Standard Deviations of Per Cent 
Changes (Differences) 


Compute the mean and standard deviation of 
the per cent changes (differences) for O, I, C, S, 
CI and MCD over each span t (t= 1,..., 12). 
Print out the means and standard deviations 
of the per cent changes (differences) with 
the symbol and table number of the series 
from which the measures were computed. 


Average Duration of Run 


Compute average duration of run (the average 
number of consecutive monthly changes in the 
same direction; “no change’ is counted as a 
change in the same direction as the preceding 
change) for the following series: 


Table Symbol Series 


D11 CI Final seasonally adjusted 
series 

D13 I Final irregular series 

D12 C Final trend-cycle 

Fl MCD MCD moving average. 


Compute and print out 
TyiCpiort=1.2. 910. 


Designate as the MCD span the shortest span 
for which 


T/C, < 1.0. 


Relative Contribution of the Components to 
the Stationary Portion of the Variance of the 
Original Series 


The series is made stationary by removing a 
linear trend for additive and log additive 
decompositions and an exponential trend for 
multiplicative decomposition. The relative 
contribution to the variance is calculated for 
Cro. be LDrand-totals 
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Part F. MCD Moving Average and Summary Measures — Concluded 


Symbolic notation 


Table number and title Multiplicative and additive or log additive 


Multiplicative Additive or log 
additive 


EZ. The Autocorrelation of the Final Irregular for 
Spans | to 14 


F2H. The Final I/C Ratio from Table D12 
The Final I/S Ratio from Table D10 


F21:; The Statistics Values and Their Corresponding 
Probability Levels: 


F test for stable seasonality from Table B1; 


F test for the trading-day regressions from 
Table:Cis; 


F test for stable seasonality from Table D8; 


Kruskal-Wallis chi-square test for stable season- 
ality from Table D8; 


F-test for moving seasonality from Table D8. 


F3. Monitoring and quality All the measures below are in the range from 
assessment statistics 0 to 3 with an acceptance region from 0 to 1 
(see Chapter I). 


1. The relative contribution of the irregular 
over one quarter span (from Table F2B), 
Ml. 


2. The relative contribution of the irregular 
component to the stationary portion of 
the variance (from Table F2F), M2. 


3.The amount of month-to-month change 
in the irregular component as compared to 
the amount of month-to-month change in 
the trend-cycle (from Table F2H), M3. 


4.The amount of autocorrelation in the 
irregular as described by the average du- 
ration of run (Table F2D), M4. 


5. The number of months it takes the change 
in the trend-cycle to surpass the amount of 
change in the irregular (from Table F2E), 
MS. 


6. The amount of year-to-year change in the 
irregular as compared to the amount of 
year-to-year change in the seasonal (from 
Table F2H), M6. 


7.The amount of stable seasonality present 
relative to the amount of moving season- 
ality (from Table F21), M7. 


8. The size of the fluctuations in the seasonal 
component throughout the whole series, 
M8. 


9. The average linear movement in the season- 
al component throughout the whole series, 
M9. 


10. Same as 8, calculated for recent years only, 
M10. 


11. Same as 9, calculated for recent years only, 
M11. 


A message is printed indicating the level of 
acceptance for the combined statistics. 


Part G. Charts The user may also specify that no charts are to be 


Charts G1 and G2 and available as part of the printed. See Chapter III for further details. 
standard printout. G3 and G4 are available optionally. 
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Part G. Charts — Concluded 


een ee ere eee rr ————EeeEe=EeeEeeee—e—st 


Table number and title 


G1. Chart 


Multiplicative and additive or log additive 


Plot the original series if prior modifications are not made (A1) or the modified series with extrapo- 


lated values (B1) and modified series (E1). 


G2. Chart 
G3. Chart 


Plot the final seasonally adjusted series and final trend-cycle (D11 and D12, respectively). 


Plot the final S—I ratios (differences) with extremes, final S—I ratios (differences) without extremes, 


and final seasonal factors (D8, D9, and D10, respectively). 


G4. Chart 


Plot in calendar order the final S—I ratios (differences) with extremes, final S—I ratios (differences) 


without extremes, and final seasonal factors (D8, D9, and D10 respectively). 


G5. Chart 
G6. Chart 


Scales on Charts 


Multiplicative: 


Plot the final irregular and final modified irregular (D13 and E3, respectively). 


Plot the cumulative periodogram of the final irregulars from Table (D13). 


The scales for Charts G1 and G2 are semi-log. The program selects one of the six following semi-log 
scales so as to maximize the space utilized by the charts themselves: 


5-cycle — largest value is 100,000 times the smallest value on the scale; 


4-cycle — largest value is 10,000 times the smallest; 


2-cycle — largest value is 100 times the smallest; 


1-cycle — largest value is 10 times the smallest; 


“half-cycle”’ — largest value is 4 times the smallest; 


“quarter-cycle” — largest value is twice the smallest. 


The scales for the charts in G3, G4, G5 and G6 are arithmetic. They are chosen so as to maximize the 
space utilized by the charts themselves. 


Additive: 


The scales for all charts are arithmetic and are chosen so as to maximize the space utilized by the 


charts themselves. 


Specifications — Variable Trend-cycle Curve 
Routine 


The steps in the variable trend-cycle curve routine are 
as follows: 


1. As a preliminary estimate of C, compute a 13-term 
Henderson moving average of the seasonally adjusted 
series. Do not extend to ends of series. 


2. As a preliminary estimate of I, divide (subtract) the 


13-term moving average into (from) the seasonally 
adjusted series. 


3.Compute the average month-to-month per cent 
change (difference) without regard to sign in the 
preliminary estimates of the irregular (I) and the 
trend-cycle (C). Compute their ratio (I/C) to obtain 
an estimate of the importance of the irregular vari- 
ations relative to the movements in the trend-cycle. 


1/C Moving average 


to 0.99 9-term Henderson 
13-term Henderson 
23-term Henderson 


For the weight patterns for the Henderson moving 
averages and the weights used for extending the averages 
at the ends of the series, see Appendix B. 


Specifications — Quarterly Program (Multipli- 
cative or Additive and Log Additive) X-11- 
ARIMA (Q) 


The steps in the quarterly program are analogous to 
those in the monthly program with the following 
changes: 


1. Options A2 and A4 are not applicable. 


2. The tables dealing with trading-day variation (B14 to 
B16, B18 to B20, C14 to C16, C18 to C20) are not 
applicable. 


3. The available options are slightly different from the 
monthly options. See Chapter III for further details. 


4.The estimates of the trend-cycle are derived by a 
centred 4-term moving average (Tables B2, C2, D2) 
or an optional centred 8-term moving average. The 
final estimate of this trend-cycle (Tables B7, C7, 
D7, D12) is derived by a 5-term or a 7-term 
Henderson moving average selected by the program. 


5. The seasonal factor estimates are adjusted to sum to 
4.000 using a centred 4-term moving average (Tables 
b4, BS, BI, B10, €5,,C10.D5,,.D10): 


6. In step B7, replace an extreme value with the average 
of the value times its weight and the nearest full- 
weight value on either side. To replace a value in the 
first (last) quarter, replace the extreme value with 


— 109 — 


average of the value times its weight and the nearest 
full-weight value. 


.In Table F2, the P and TD summary measures are not 


applicable. Summary measures are shown over one 
to four-quarter spans. Table F1 is quarters for cyclical 
dominance (QCD) moving average. 
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Appendix B 


FIXED MOVING-AVERAGE WEIGHTS OF 
X-11-ARIMA 


Seasonal-factor Curve Weights! 


Text Tables I and II give the fixed weight patterns for 
the seasonal-factor curve moving averages available in 
X-11-ARIMA, the weights for extending the averages at 
the ends of the series, and the implicit weights for one 
year-ahead seasonal factors. The stable seasonal, uses an 


1 The weights used by the program have eight digits. 


unweighted average of all available S—I ratios for all 
seasonal factors (including those at the ends) and the 
year-ahead factors. “N” is the last year for which an 
S—I ratios is available, and the weights for year “N+1” 
represent the implicit weights for the year-ahead season- 
al factors.1 When the ARIMA option is used only the 
symmetric weights are fixed; the end weights and the 
implicit weights for the year-ahead seasonal factors 
change with the ARIMA model. 


TEXT TABLE 1. Seasonal-factor Curve Fixed Moving Average Weights 


Factor for year Weight given S—I ratios in year 


N-4 N-3 N-2 N-1 N 

3 x 3 moving average 
N+1 0 a056 148 426 481 
N 0 0 185 407 407 
N-1 0 oll teil 29 .370 SS) 
N-2 adlilil 222 365 22 11 

N-6 N-5 N-4 N-3 N-2 N-1 N 

3 x 5 moving average 
N+1 0 0 — 034 134 300 300 300 
N 0 0 0 150 283 283 .283 
N-1 0 0 .067 183 .250 2250 .250 
N-2 0 .067 ll 333) PANY PAU ly) 150 
N-3 .067 oltsis) .200 .200 .200 slB}3) .067 

N-10 N-9 N-8 N-7 N-6 N-S N-4 N-3 N-2 N-1 N 

3 x 9 moving average 
N+1 0 0 0 0 aO04 ae OS! .096 .180 .208 236 INOS 
N 0 0 0 0 OMe OSI all il? sli? 97 LD 246 
N-1 0 0 0 0 2 Sime 2, 144 .160 .176 192 .208 
N-2 0 0 0 .032 (7/9 eles 133 143 154 163 eles 
N-3 0 0 .034 .075 alll} tli bls 128 NS 137, 141 
N-4 0 034 .073 111 ts 114 LG SlAly/ plbliss 120 .084 
N-5 .037 .074 ah taleth lily slviei 111 shies miviel SHU .074 037 
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TEXT TABLE II. Seasonal Factor Curve Fixed Moving Average Weights for Series with a Shorter Span Than the Terms 
in the Average Applied! 


Factor for year Weight given S—I ratios in year 


N-4 N-3 N=2 N-1 N 


five-year series — 3 x 5 moving average 


N+1 — .034 134 300 300 300 
N 0 150 .283 .283 283 
N-1 .067 183 .250 .250 250 
N-2 .200 .200 .200 .200 .200 


N-5 N-4 N-3 N-2 N-1 N 


six-year series — 3 x 5 moving average 


N+1 0 — .034 134 .300 300 300 
N 0 0 ASO Res, .283 .283 
N-1l 0 .067 183 250 .250 .250 
N-2 .067 33 Divi Aly) ala .150 
N-4 N-3 N-2 '  N-1 N 


five-year series — 3 x 9 moving average 


N+1 .200 .200 .200 .200 .200 
N .200 .200 .200 .200 .200 
N-1 .200 .200 .200 .200 .200 
N-2 .200 .200 .200 .200 .200 
N-5 N-4 N-3 N-2 N-1 N 


six-year series — 3 x 9 moving average 


N+1 — .007 085 .176 rll 248 286 
N 051 silty MS: lly 21 246 
Nell 167 167 167 167 167 167 
N-2 167 .167 167 167 167 167 
N-6 N-5 N-4 N-3 N=2 N-1 N 


seven-year series — 3 x 9 moving average 


N+1 - 014 031 :096 .180 208 .236 265 
N 0 OS1 sli of iS IY APA .246 
N-1 .028 092 144 .160 176 ploZ .208 
N-2 143 143 143 143 143 143 143 
N-3 143 143 143 143 143 143 143 


See footnote(s) at end of table. 
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TEXT TABLE II. Seasonal Factor Curve Fixed Moving Average Weights for Series with a Shorter Span Than the Terms 


in the Average Applied! — Concluded 


Factor for year Weight given S—I ratios in year 


N-7 N-6 N-5 N-4 N-3 N-2 N-1 N 
eight-year series — 3 x 9 moving average 
N+1 0 — .014 .031 .096 .180 .208 .236 .265 
N 0 0 .051 Bly als: SSI eee .246 
N-1 0 .028 092 144 .160 .176 BI92 .208 
N-2 032 .079 m3 133! 143 .154 .163 mV/s) 
N-3 all AB all SDS 52S NYS B25 MAS als 
N-8 N-7 N-6 N-5 N-4 N-3 N-2 N-1 N 
nine-year series — 3 x 9 moving average 
N+1 0 0 — 014 .031 .096 .180 .208 .236 .265 
N 0 0 0 .051 Jl? Wis SIS oe 246 
N-1 0 0 .028 ROL 144 .160 lI MY .208 
N-2 0 .032 .079 m3 aloe! 143 154 .163 mls 
N-3 .034 .075 aitaks) ely wl23 Zs ls slhany 141 
N-4 ol Tl ial slit lili elit sllilil ol ILL olieal celal 
N-9 N-8 N-7 N-6 N-5 N-4 N-3 N-2 N-1 N 
10-year series — 3 x 9 moving average 
N+1 0 0 0 - .014 {O31 .096 .180 .208 .236 .265 
N 0 0 0 0 051 Ne alae oO) all 246 
N-1 0 0 0 .028 .092 144 .160 .176 yy .208 
N-2 0 0) .032 079 nS 5133 .143 .154 .163 slEN/s} 
N-3 0 .034 .075 alli: sy mS .128 aay Sy 141 
N-4 .034 .073 oll slit) 114 .116 7 all ilies LeAO) .084 


1 Series with less than five complete years of data are always seasonally adjusted with the stable seasonality option. 


Trend-cycle Curve Weights? 


Text Table II gives the fixed weight pattern for the 
trend-cycle average used: (1) in the variable routine, 
i.e., 5- and 7-term Henderson curve for quarterly series 
and 9-, 13-, and 23-term Henderson curve for monthly 


2 The weights used by the program have eight digits. 


series and corresponding sets of end weights; and (2) 
in the preliminary trend-cycle estimation, i.e., centred 
8-term moving average for quarterly series and centred 
24-term moving average for quarterly series and their 
corresponding end weights. “N” is the last month 
for which a value in the seasonally adjusted series is 
available. 


ii4= 


TEXT TABLE III. Trend-cycle Curve Moving Average Weights 


Weight given CI values in quarter 


N-4 N-3 N-2 N-1 N 
5-term Henderson 
C value for 
quarter: 
N 0 0 S073 .403 .670 
N-1 0 07/3} .294 eye PUB) Th 
N-2 =EO73 .294 558 .294 =2073 
N-6 N-5 N-4 N-3 N-2 N-1 N 
7-term Henderson 
C value for 
quarter: 
N 0 0 0 =—7.0i73 .403 .670 
N-1 0 0 =O .294 By 2517) 
N-2 0 =7073 .294 558 .294 = 073 
N-3 =*.059: -059 .294 413 .294 -059 = .059 
Weight given CI values in month 
N-8 N-7 N-6 N-5 N-4 N-3 N-2 N-1 N 
9-term Henderson 
C value for 
month: » 
N 0 0 0 0 SAN SKS - .034 .185 424 581 
N- 0 0 0 — 049 SOM 126 .282 354 .298 
N-2 0) 0 = AO? 0 2120 .259 Se iy .242 -086 
N-3 0 ="031 — .004 .120 .263 .324 5209 102 O29 
N-4 - .041 = O00 119 6m) .330 .267 A) - .010 ~ 041 
N-12 N-11 N-10 N-9 N-8 N-7 N-6 N-5 N-4 N-3 N-2 N-1 N 
13-term Henderson 
C value for 
month: 
N 0 0 0 0 0 0 S092 — .058 .012 .120 .244 583853 421 
N-1 0 0 0 0 0 — .043 — .038 .002 .080 .174 .254 292 219 
N-2 0 0 0 0 a eO1G = 0025) .003 .068 .149 216 .241 .216 148 
N-3 0 0 0 - .009 = LQ .004 .066 -145 .208 .230 .201 SL .046 
N-4 0 0 SO = 10929) .003 .067 145 20 2235 .205 .136 -050 = 0) 3 
N-5 0 =r0)A07 = 2025 -001 .066 .147 213) .238 PNP .144 .061 - .006 — .034 
N-6 = AONE) O28: 0 .066 147 .214 .240 .214 147 .066 0) = aOR = O19 
N-22 N-21 N-20 N-19 N-18 N-17 N-16 N-15 N-14 N-13 N-12 N-1l 
23-term Henderson 
C value for 
month: 
N 0 0 0 0 0 0 0 0 0 0 0 Ose 
N- 1 0 0 0 0 0 0 0 0 0 0 — .046 - .041 
N- 2 0 0 0 0 0 0 0 0 =<022 = 025 =e O25 
N- 3 0 0 0 0 0 0 0 0 - .008 - .014 SFOs OS 
N- 4 0 0 0 0 0 0 0 - .001 — .008 Oils =O 003 
N- 5 0 0 0 0 0 0 .003 — .006 a Oiled medi =.002 -015 
N- 6 0 0) 0 0 0 -002 earl = ON s(t = 008 .015 -039 
N- 7 0 0 0 0 -001 SOOT, = 013 SOIL = O03: -015 .039 .068 
N- 8 0 0) 0 = .002 = 007 = A) OAS - .003 .014 .039 .068 .097 
N- 9 0 0 = OOS = 010 Sp01'S - .014 =" 005 .014 .040 .069 .097 Sey? 
N-10 0 — .004 One - .016 SONS - .005 .013 -039 -068 .097 nl 22 .138 
N-11 — .004 = OB =—026 =AOLS - .005 .013 .039 -068 .097 pla .138 .148 


TEXT TABLE III. Trend-cycle Curve Moving Average Weights — Concluded 
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ee 


Weight given CI values in month 


C value for 
month: 


N 

N- 
N- 
N- 
N- 
N- 
N- 
N- 
N- 
N- 


_ 
OP NO (COe SO Gr 0 he ee 


ZieZy 


C value for 
quarter: ! 


N-2 
N-3 
N-4 


C value for 
month:2 


INES 7, 
N- 8 
N- 9 
N-10 
N-11 
N-12 
N-13 


C value for 
month: 


Nie 
N- 8 
N- 9 
N-10 
INE 
N-12 
N-13 


N-10 N-9 N-8 N-7 N-6 N-5 N-4 N-3 N-2 N-1 N 
23-term Henderson — Concluded 
— .064 — .049 = (2283 .002 .039 .084 Ail2)6) .182 ape) .263 .288 
— .035 — .024 — .004 025 .061 101 141 .176 .203 .219 224 
OL — .005 018 .049 .082 .116 .146 .166 lin .176 -166 
— .004 -015 .042 .073 103 129 .147 154 .150 134 12 
.015 -040 .068 .098 121 Sei) 142 .136 119 .095 .066 
.039 .067 .095 119 134 ales) Pilea 114 .088 .059 .027 
.068 -096 118 .134 .138 132 114 .089 -059 .027 .001 
.096 .120 als 140 7133 .116 .090 .060 .031 -005 4016) 
120 3330 140 .136 .118 -094 .064 .034 .008 - .010 S021 
138 143 .137 .120 .095 .067 .037 011 S007) Oey Re OUS 
144 .138 Bled, .097 .068 .039 .013 005 = OS — .016 =) 1 
.138 L222 -097 .068 .039 .013 — .005 =ZOUS' — .016 ee Ont - .004 
Weight given CI values in quarter 
N-8 N-7 N-6 N-5 N-4 N-3 N-2 N-1 N 
centred 8-term moving average for preliminary trend-cycle estimation 
0 — .004 = Ae! .008 .179 254 308 .242 .071 
0 = 052 .001 nllsy2 2298 .302 .249 118 — .043 
— .026 -— .021 mls ml .302 saith JNA) =2021 — .026 
Weight given CI values in month 
N-24 N-23 N-22 N-21 N-20 N-19 N-18 N-17 N-16 N-15 N-14 N-13 
centred 24-term moving average for preliminary trend-cycle estimation 
0) .019 O11 — .002 .016 .026 = 031 7.027, = 017 - .001 .019 .044 
0 .018 -005 = Ai yitat -024 .029 = AOP27 OG} - .002 .017 .041 .065 
0 -012 — .004 — .018 .026 -025 = 008 - .004 .014 .034 .057 -081 
0 -002 = 302) OL .023 -016 — 004 .012 .030 .047 .069 .093 
0 oo OU - .020 = AUyAl .014 .003 .012 .027 .043 .059 -081 .102 
0 O22 = .023 — .016 .003 .012 028 .041 .056 LOTS 091 .106 
ae Oi = 027 = (OHS) - .005 .011 -027 .042 -056 .072 .089 103 SM 
N-12 N-11 N-10 N-9 N-8 N-7 N-6 N-5 N-4 N-3 N-2 N-1 N 
centred 24-term moving average for preliminary trend-cycle estimation — Concluded 
.070 .064 .072 .085 -100 .110 114 -110 .100 .084 .064 .039 .014 
.090 -065 .079 .094 .107 13: Sail 101 .085 -066 .042 018 — .006 
.106 .071 .087 101 .110 109 101 .087 069 .049 .027 .003 7022 
liliS -081 -096 105 -106 -099 .087 .072 .054 036 .014 =-010 ="032 
.118 .094 .103 104 .098 .086 .071 056 .040 .024 .002 - .019 - 034 
LS .106 .107 .099 .086 -071 .055 .042 .027 -010 - .008 023 ereOou 
106 alli .103 089 .072 .056 -042 .027 O11 = 005 == 019 O27 oan 


1 No estimates are computed for N and N-1. 
2 No estimates are computed for N, N-1,...,N-6. 
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